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1 OBIIME ITOJIOXKEHUA

1.1 OcHoBHass mnpodeccuoHAJbHAs o00pa3oBaTejJibHAsI MNPOrpaMMa BbICHIErO
00pa3oBaHusl — MPOrpaMMa MOArOTOBKHU 0aKaJaBpoOB (1ajiee — mporpaMmMa 0akajaBpuara,
OOIl o6axkanaBpuara), peanusyemas ¢GeaepalbHbIM TOCYJApPCTBEHHBIM  OFOJKETHBIM
0o0pa3oBaTeNbHBEIM  yUPSXKICHHEM  BBICHIETO  oOpazoBaHus  «POCCHIICKMI ~ XHMHKO-
TexHoJornueckuit ynusepcurer umenu J[.MI. MenzaeneeBa» B COOTBETCTBUM C (pelepabHBIM
rOCy/IapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM BBICIIET0 OoOpa3oBaHHS — OakalaBpwar IO
HanpapjieHuto mnoaroropku 22.03.01 MarepuaJjioBeieHne M TEXHOJOTMH MATEPHAJIOB,
npoduns MatepuajioBeaenue 1Jsi POTOHUKH U JIEKTPOHUKH, IPEACTABIISET COO0H KOMILIEKC
OCHOBHBIX XapaKTePUCTUK 00pa30BaHUS U OPraHU3ALMOHHO-TIEJarOTMUYECKUX YCIOBUM, KOTOPBIN
MPEJICTAaBJICH B BHUJE y4eOHOrO IaHa, KaJEHAAPHOTO y4eOHOro rpaduka, pabodux mporpamm
JUCHUIUIMH (MOJyJiel), OLIEHOYHBIX M METOJAWYECKUX MaTepuayoB, paboueld MporpaMMbl
BOCTIMTAHUS, KaJICHIAPHOTO IJIaHa BOCITUTATEILHOU paboThI, (hOPM aTTeCTALIUU.

1.2 HopmaTuBHBIE JOKYMEHTHI AJsl pa3padoTKH NporpaMMbl OakajiaBpuaTa 1o
HANPaBJIEHUIO MOATOTOBKHU COCTABIISIOT:

- ®enepanbHblil 3akoH 0T 29.12.2012 Ne 273-®3 «O06 obpazoanuu B Poccuiickoit
denepanuny;

- [Ipuka3 MunucrepcTBa Hayku M BbIciiero oopasosanus Poccuiickoit @enepanuun
ot 02.06.2020 Ne 701 «O6 yrBepxkaeHnn (eaeparbHOro TOCyIapCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa BBICIIErO0 00pa3oBaHUsA — OakaimaBpuar 1o HampariaeHuto noarotoBku 22.03.01
MarepunanoBenenne u TexHosorun marepuanos (nanee — ®I'OC BO — OGakanaBpuaTr 1o
HarpasjeHuio noArorosku 22.03.01 MarepuajioBeeHHe U TEXHOJIOTHH MATEPHAJIOB);

. [Tpuka3 MunucTepcTBa HaykKH U BhIcIIero oopasoBanus Poccuiickoit denepanuu
or 06.04.2021 Ne 245 «O6 yrBepxnaeHuu Ilopsinika opraHu3anud U OCYIIECTBICHUS
00pa3oBaTeNbHON JEATENBHOCTH M0 00pa30BaTEIbHBIM MPOTrpaMMaM BBICIIETO OOpa30oBaHUS —
nmporpaMmam OakajiaBpuaTa, IporpaMMaM CHeualInTeTa, IporpaMMaM MarucTpaTypb»;

- [Ipodeccuonanbupiii  cranmaptr 26.006 «Cneumanuct 1o  paszpaboTke
HAaHOCTPYKTYPUPOBAHHBIX  KOMIIO3UIIMOHHBIX  MAaTEpHUAJIOB», YTBEPKACHHBIA  IPUKA30M
MunuctepcTBa Tpy/ia u coruanbHou 3amuThl Poccuiickoit @eaepanun ot 08.09.2015 Ne 604H;

— [Tpodeccuonanpusiii ctanaapt 29.004 «Crneunanuct B 00J1aCTU TPOSKTUPOBAHUS
U COIIPOBO’KJICHUS MPOU3BO/ICTBA ONTOTEXHUKH, ONTUYECKUX U ONTUKO-3JEKTPOHHBIX MPUOOPOB
U KOMIUIEKCOB», YTBEpXJECHHbI NpHKazoM MMHHCTEpPCTBA TpyJla U COIMAIBHOM 3alUThI
Poccuiickoit @enepanuu ot 24.12.2015 Ne 1141H;

- [Ipodpeccuonansubiit  crapmapr  40.011  «Cneumanucr 1O HaydHO-
HCCJIEIOBATEILCKUM M ONBITHO-KOHCTPYKTOPCKUM pa3pabOTKaM», YTBEPXACHHBIN INPUKa30M
MuHucrepcTBa Tpy/Ja U couranbHou 3amuThl Poccuiickoit @eaepannn ot 12.12.2016 Ne 727h;

- ITpodeccuonanbusiit crannapt 40.037 «Cnenuanuct no pazpaboTke TEXHOIOTHU
IIPOU3BOJICTBA MPUOOPOB KBAHTOBOM JJIEKTPOHUKU U (DOTOHMKHY», YTBEP)KIEHHBIH MPHUKA30M
MunuctepcTBa Tpy/ia U conanbHou 3amuThl Poccuiickoit @eaepannn ot 10.07.2014 Ne 446H;

— Ilpuka3 MunucrepctBa obOpazoBanus u Hayku P® ot 23.08.2017 Ne 816 «O6
yrBepkaeHnH [lopsika MpUMEHEHHs OpraHU3aLUsSMHU, OCYHIECTBISIOIIMMU 00pa30BaTeNbHYIO
JeSITEIbHOCTD, 3JEKTPOHHOTO OOY4YEeHHMsI, JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTUH MHpU
peanuzalu  00pa3oBaTeNbHBIX MporpaMm» [DnekTpoHHBI pecypc]. Pexum nocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&nd=102447332&intelsearch=816+%EF%FO0%ES%EA
YEQ%E7/ (nata o6pamenus: 10.03.2022);

— Ilpuka3 MunHHcTepcTBa Haykd M BbIcuiero oOpas3oBaHusi Poccuiickoit ®enepanum,
MunucrepctBa mpocenieHust Poccuiickoit ®epepanuu ot 05.08.2020 Ne 885/390 «O
NPAaKTUYECKOM TMOATOTOBKE oOydaroumxcs» [DneKkTpoHHbIH pecype]. Pexum nocryna:
http://pravo.gov.ru/proxy/ips/?docbody=&Ilink _id=0&nd=102850569&intelsearch=&firstDoc=1/
(mata obpamenus: 10.03.2022);
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— [lonoxxenne 00 oOpraHM3allid M HCIOJB30BAaHUM DJICKTPOHHOTO OOy4YeHHsS U
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH MPHU peann3aliii 00pa3oBaTEIbHBIX MPOTPAMM B
denepanbHOM TOCYIApCTBEHHOM OIOJKETHOM 00pa30BaTEIbHOM YUYPEKICHHH  BBICHIETO
oOpa3zoBanus «Poccuilckuii XMMHKO-TeXHOJIOrn4Yeckuil yausepcurer umenu .M. Menneneesay,
npuHsToe pemeHueM Yuenoro coBera PXTY um. JI.1. MenneneeBa 27.03.2020, npotokon Ne 9,
BBEJICHHOE B JelicTBUE npuka3zoM U.0. pektopa PXTY um. [I.M. Menneneesa 27.03.2020 Ne 29
o [DneKTpOHHBIN pecypc]. Pexum JIoCTyma:
https://muctr.ru/upload/university/departments/uu/local_doc/ITonoxxenre DOu/I10T.pdf nara
obpamienus: 10.03.2022);

— [lonoxenne O TPAKTHUECKONM MOArOTOBKE oOOywarommxcs B (denepaibHOM
rOCYyJapCTBEHHOM OIO/DKETHOM  00pa30BaTENIbHOM  YUPEXKJCHHH BBICHIETO 0Opa3oBaHUs
«Poccuiickuil XMMHKO-TEXHOJIOornueckuii yHuepcuteT umenu .M. MenneneeBay, mpuHSITOE
pemennem Yuenoro coera PXTY um. JI.U. Menneneesa 25.11.2020, npotoxos Ne 4, BBeieHO B
JencTBue mnpukazoM u.0. pektopa PXTY wum. J[.M. Mengeneera 26.11.2020 Ne 1170/
[DneKTpOHHBII pecypc]. Pexum JocTyna:
https://muctr.ru/upload/university/departments/uu/local _doc/ITonoxkerne%200%20npakTHIecKoi
%20noaroroske.pdf mata oopamenus: 10.03.2022).

I[Ipy ocBoeHMHM JUCHMIUIUH H MNPAKTUK CTYACHTHl JIOJDKHBI  HCIOJB30BaTh
UHPOPMALMOHHBIE M WH()OPMALMOHHO-00pPa30BaTEIbHBIE PECYPCHl CIEAYIOUINX IOPTAIOB MU
CalTOB:

— Cucrema ¢denepanbHbIX 00pazoBaTeNbHbIX TOpTanioB. CucteMa  OTKpPBITOrO
oOpa3zoBanus. Koncantunrossiii nentp MOC OO P® [DnextponHsIil pecypc] — Pexum nocrtyna:
http://www.openedu.ru/ (nara o6pamienus: 10.03.2022).

— Hudopmanmonnas cucrema «EanHoe oKHO AOCTyma K 00pa30BaTEIbHBIM pECypcamy».
URL: http://window.edu.ru/ (nata oopamenus: 10.03.2022).

— ®DIIO: coorBercTBHe TpeboBanusiM OI'OC [DnekrponHbIi pecype] — Pexxum gocryma:
http://fepo.i-exam.ru/ (mara o6pamienus: 10.03.2022).

1.3 O0mas xapakTepucTHKAa NPOrpaMMsbl 0akajiappuara

Heabio nporpamMmmsl 0akajaBpuara sBISIETCS CO3/1aHUE I 00yUaroIIUXCs YCIOBUH 11
nproOpeTeHus: HeOOXOIMMOr0 Uil OCYIIECTBIECHUS MPO(ECCUOHATBHON JeSITEeIbHOCTH YPOBHS
3HaHWM, YMEHHM, HAaBBIKOB, OINbITA JESITEIBHOCTM M TOJATOTOBKM K 3alllUTE BBITYCKHON
KBAJTM(PHUKAIIMOHHOHN paboThI.

[Tonyuyenue obOpazoBaHusi MO 0Opa30OBATENBLHOM MpOrpamMMe BBHICHIETO 00Opa3oBaHUS —
nporpaMMe OakajaBpuara JOMYCKaeTcsl TOJNBKO B 00pa3oBaTeIbHON OpraHU3alMM BBICILETO
00pa3oBaHus U HAYYHOM OpraHu3anuu (Jajiee — opraHu3aIms).

OOyuenne 1mo o0O0Opa30BaTENbHOM MpOrpamMMe BBICHIETO OOpa30BaHUS — IMPOrpaMMme
OaxanaBpuata B 00Opa30BaTEIbHOM OpraHM3ald{ OCYIIECTBISETCS B OUYHON (opMe oOyueHus.
O6wvem mporpammsbl OakanaBpuara coctaBiseT 240 3adeTHBIX €OUHMIl (anee — 3.€.) BHE
3aBUCHUMOCTH OT (OpMBbI O0yU€HUsl, IPUMEHSIEMBIX 00pa30BaTEIbHBIX TEXHOJIOTHM, peaanu3anuu
nporpaMMbl 0akajlaBpuiata C HCIHOJIb30BAaHHEM CETEBOW (DOpPMBI, pealln3alliil IMPOrpaMMbl
OaxanaBpuaTa 1o UHAUBUAYAIbHOMY yUeOHOMY IUIaHy

Cpok mnomydeHuss oOpa3oBaHusl MO THporpaMMe OakanaBpuara (BHE 3aBHCUMOCTH OT
MPUMEHSIEMbIX 00pa30BaTEIbHBIX TEXHOJIOTHI): B OYHON (popme 00yueHus], BKIIIOYasi KaHUKYIIbI,
IIPEIOCTABIIIEMBIE TOCIIE TIPOXOXKAECHUS TOCYJapCTBEHHON UTOTOBOM aTTECTallMM, COCTaBIsAET 4
roja.

IIpu peanuzanuu mnporpamMmbl OakanaBpuara OpraHuszalus BIpaBe NPUMEHSTh
AIIEKTPOHHOE 00y4YeHUE, TUCTAaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTHH.

Peanuzanus nporpaMmsel 6akaiaBpuarta ¢ MPUMEHEHHEM UCKIIOUUTEIBHO 3JIEKTPOHHOTO
0o0y4deHus1, AMCTaHLIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH HE AOMYyCKaeTCsl.

DneKTpoHHOE 00yueHHe, JUCTAaHIIMOHHbIE 00pa3oBaTeIbHbIE TEXHOJIOTHH, IPUMEHSIEMbIE
npu OOy4eHHH HWHBAIMIOB M JIMI C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 3JI0pOBbs (llanee -
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uHBaMAbl U juna ¢ OB3), nomkHBI mpegycMaTpuBaThb BO3MOXKHOCTh IIpHEMa-Teperadyu
UH(OPMALIUU B TOCTYIHBIX A7 HUX (popmax.

OOpasoBarenbHas JEATENBHOCTh 110 IporpaMMe OakajaBpuaTa OCYLIECTBISETCS Ha
rOCyIapCTBEHHOM #A3blke Pocculiickoil d@enepauuu, €Ciad WHOE HE ONPEACIICHO JIOKAIbHBIM
HOPMAaTHUBHBIM aKTOM OpIaHU3aLUH.

CrpykTypa mnporpammbsl OakanaBpuaTa (oOsi3aTenbHasi 4acTb; 4YacTh, (OpMHpyeMmas
y4aCTHUKaMU 00pa30BaTeNbHbIX OTHOLIECHUH; (paKyIbTaTUBBI).

[Iporpamma GakanaBpraTa COCTOUT U3 CICIYIOIIUX OJIOKOB:
biok 1 «/lucuunnunel (MOyn)»;

biok 2 «IIpakTukay;

biok 3 «I"ocynapcTBeHHas UTOrOBasi aTTECTALIUS.

CTpykTypa nporpamMmbl 0akajiaBpuara

CtpykTypa nporpaMmbl 6akaiaBpuaTa O6beM nporpaMMmel OakajgaBpuara
B 324ETHBIX CIMHHIIAX
biok 1 JucuuruHbl (MOIYIIH) He meHee 160
bnok 2 IIpakTuka He MeHee 20
brok 3 ["ocymapcTBeHHAsi HTOTOBAsI ATTECTAIUS 6-9
O6beM mporpaMMbl OakaiaBprara 240

B Baok 1 «J/lucumrmmiuael (MOIYSN)» BXOAAT MUCIUIUIMHBI (MOAYIIH) MO (UIOCO(UH,
ucropun (ucropun Poccun, BceoOliel HCTOPUM), HMHOCTPAHHOMY SI3BIKY, O€30IaCHOCTH
KU3ZHEJCATEIIbHOCTH.

IIporpamma OakanaBpuaTa AOJKHA 00€CIeYMBaTh pealn3altio JMCUUILUIMH (MOYIeH) 1Mo
(bU3HYECKON KYJIbTYpPE U CIIOPTY:

B 00beMe He MeHee 2 3.€. B paMmkax broka 1 «/{ucuumnnunsl (Mogynn)y;

B 00beMe He MeHee 328 akaJeMUYeCKHX 4acoB, KOTOPbIE SBIISAIOTCS 00s3aTeIbHBIMU IS
OCBOEHUS, HE TIEPEBOASTCA B 3.€. U HE BKJIIOYAIOTCS B 00BEM ITPOrpaMMBbl OakanaBpraTa, B paMKax
AJIEKTUBHBIX TUCHMIUIMH (MOAYJe) B OUHOU (hopme 0OydeHus.

JucuumauHel (MOIyaM) MO (QU3NYECKONW KYJIBTYpe U CIIOPTY pEalu3yloTCs B MOPSJIKE,
ycTaHOBIEHHOM OpraHuzanuen.

Jst munn ¢ OB3 opranuzanius ycTaHaBIMBaeT OCOOBIN MOPSAIOK OCBOSHUS TUCIUTIIMH
(Monmynei) mo (U3NYECKON KyJIbType W CHOPTY C YYETOM COCTOSIHHUS MX 3/0pOBbS
(https://www.muctr.ru/sveden/ovz/).

B Baok 2 «IIpakTuka» BXoIAT ydeOHas ¥ IPOM3BOJCTBEHHAs IPAKTUKH (Jajiee BMECTeE -
MPAKTHKN).

Tunel yueOHOI npakTHKY:

- 03HAaKOMMTEJIbHAS IIPAKTHKA;

- Hay4yHO-HCCleloBaTeNlbckast paboTa (MOdyyeHHe MEePBUYHBIX HABBIKOB HAy4yHO-
UCCIIEI0BATEIbCKON PabOTHI).

Tunel Npon3BOJICTBEHHON TPAKTHKHU:

- TEeXHOJIOTHYecKast (MMPOEKTHO-TEXHOJIOTUYECKas) MPAKTHKA,

- Hay4yHO-HCCleloBaTeNIbcKas paboTa.

Opranuzanus:

- BBIOMPAET OJIMH WJIM HECKOJBKO THUIOB y4eOHOM MPAKTUKU U OJJMH WM HECKOJIBKO
TUIIOB MPOU3BOACTBEHHON NMPAKTUKH;

- BIIpaB€ BHIOpAaTh OJMH WJIM HECKOJBKO TUIIOB Y4eOHOM NPAKTHKU U (WIIH)
IIPOU3BOJICTBEHHON IIPAKTHUKH;

- BIIpAaB€ YCTAHOBUTH JONOJHUTENbHBIM THUN (TUOBI) YyuyeOHOH u  (Win)
IIPOU3BOJICTBEHHON IIPAKTHK;
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- yCTaHaBJIMBACT 00BEMBI IIPAKTUK KAXKJIOTO THUIIA.
B Baok 3 «I'ocygapcTBeHHass HTOrOBast AaTTECTALMS BXOIAT:
HOJArOTOBKA K IPOLEIype 3alUThl U 3al1Ta BBITYCKHON KBAIN(UKALMOHHOW pabOTHI.

1.4 TpeOoBaHusl K MOCTYNAKILEMY

TpeboBaHusi K MOCTyMAKMIEMy ONPEICISIIOTCS (enepalbHbBIM 3aKOHOJATEIILCTBOM B
obnactu oOpazoBanusi, B ToM uucie [lopsaakom mpuema Ha oOydeHHe MO 0Opa30BATEIbHBIM
mporpaMMaM BBICIIETO 00pa3oBaHUs — MporpaMmaM OakaiaBpuaTa Ha COOTBETCTBYIOIIUN
y4eOHBIN TO/I.

2 XAPAKTEPUCTHKA ITIPO®ECCUOHAJBHOM JESATEJIBHOCTU
BbIITYCKHUKOB, OCBOUBHIUX ITPOI'PAMMY BAKAJIABPUATA

2.1 OGnactp mnpo(hecCHOHAIBHOW JAEATeNbHOCTH U chepa mnpodeccHuoHATHLHON
JeSITeIbHOCTH BBITYCKHUKOB, ocBouBIINX OOII OakanaBpuara, BKIHOYAET:

26 XuUMHYECKOE, XUMHKO-TEXHOJOTHYECKOE IPOU3BOACTBO (B cdepe Npou3BOACTBA
HaHOMAaTEPHAJIOB PA3JINYHOIO COCTaBa, CTPYKTYPHI U CBOMCTB);

29 I1pou3BOACTBO IEKTPOOOOPYAOBAHUS, HIEKTPOHHOTO U ONTHYECKOTO 000PYI0BaHUS;

40 CkBO3HBIE BUBI TPOPECCHOHATBHOMN EATEIFHOCTH B MPOMBIIUIEHHOCTH (B cdepax:
MaTepHaIOBEJUECKOr0 00eCreyeHnss TEXHOJIOIMYECKOro LHMKJIa MPOU3BOJICTBA OO0BEMHBIX
HAaHOMETAJUIOB U HAHOKEPAMHK, CIUIABOB U COSIMHEHHIA, KOMITO3UTOB Ha MX OCHOBE U M3/ICIHI 13
HUX, TEXHOJOTHYECKOro 00ecredeHus] MOJHOro IUKIA UX HNPOM3BOJCTBA M M3AEIHNA U3 HHX, a
TaKXKe TPOM3BOJCTBA H3ACIHA C HAHOCTPYKTYPUPOBAHHBIMH KEPAMUYECKHMHU TTOKPBITHIMU;
U3MEpEeHUsi MapamMeTpoB U MOAM(UKALMK CBOHCTB HAHOMATEPUATIOB M HAHOCTPYKTYP;
TEPMUYECKOTO MPOM3BOJICTBA - 110 HAJAJKE M HCIBITAHUSAM TEXHOJOTHYECKOTO 000pyIOBaHHUSA,
aBTOMAaTH3allMM ¥ MEXaHU3alMM TEXHOJOTMYECKUX HpPOLIECCOB, AHAIU3y U JIMAarHOCTUKE
TEXHOJIOTUIECKNX KOMILJICKCOB, BHEAPEHUIO HOBOM TEXHUKHU U TEXHOJIOTUH, HHCTPYMEHTATBHOMY
00€CTeyeHNI0 1 KOHTPOJIIO KauecTBa; HAYYHO-UCCIIEJOBATENIbCKUX U ONBITHO-KOHCTPYKTOPCKUX
pa3paboToK; pa3pabOTKHU, COMPOBOXKACHUS M HWHTETPAIMH TEXHOJOTHYECKUX TPOIECCOB M
IPOU3BOJICTB B 00JIaCTH MaTepHUaIOBEACHUS U TEXHOJIOTUU MAaTEPUATIOB).

BEITYCKHUKH MOTYT OCYHIECTBIISITH TPOPECCHOHATBHYIO JAEATENBHOCTh B JIPYTHUX
o0nacTsax npohecCHoHaIBHON NesITeNbHOCTH U (MH) chepax mpodeccnoHaIbHOM AeATeIbHOCTH
IIPY YCIIOBUU COOTBETCTBHS YPOBHS UX 00pa30BaHUS U MOJTYYCHHBIX KOMIIETCHIINI TpeOOBaHUAM
K KBaJIM(HUKAIUU paOOTHHKA.

2.2 Tunel 3amay u 3a7aud NPO(hEeCCHOHATBEHON NIEATENHOCTH, K KOTOPBIM TOTOBSTCS
BBIMTYCKHUKH B pamkax ocBoeHus OOII GakanaBpuara:

- Hay4YHO-HCCIIeIOBATEIIbCKHE,

- TEXHOJIOTUYECKHE.

2.3 OObexTaMu TPOPECCHOHAIBHON JAESITEIHHOCTA BBIMYCKHUKOB, ocBouBIIUX OOII
OakanaBpuaTa, WU 001acThIO (00JIaCTSIMH) 3HAHUS SBIISIOTCS:

- XMMHUYECKHEe BEIIECTBAa M CHIPhEBBIC MATEPHAIBI ISl IPOMBIIIJICHHOTO MPOU3BOJICTBA
MaTepHasoB /Ui (POTOHUKH U AIIEKTPOHUKH;

- METOIBI ¥ IPHOOPHI OTIPEIEIICHUS] COCTaBa U CBOWCTB BEIIECTB U MATEPUAJIOB;

- 000pyZ0BaHUE, TEXHOJIOIMYECKHE MPOLECChl U MPOMBIIIICHHBIE CUCTEMBI MOTYyYSHHS
BEIIECTB, MAaTEPUAJIOB, M3JCIHH, a TaKXKe METOABl M CPEICTBA TUATHOCTUKHA M KOHTPOJIS
TEXHUYECKOTO COCTOSIHUSL TEXHOJIOTUYECKOT0 OOOpYJOBaHUS, CpEACTBa aBTOMATH3alMH U
YIPaBJICHUS] TEXHOJOTUYECKUMHU TPOIECCAMH, METOIBl M CpPEACTBAa OIEHKH COCTOSTHHUS
OKpY’KalOIIeH Cpeibl M 3alUThI €€ OT BIMSAHUS MPOMBIIIIJIEHHOTO ITPOU3BO/ICTBA.

3 CTPYKTYPA ITPOI'PAMMBbI BAKAJIABPUATA



Conepxanue W opraHuzanus oOpaszoBaTenbHOro mpouecca mnpu peanuzammu OOII
BBICIIETO ~ OOpa3oBaHMsi — OakajmaBpuaT 10  HampaBieHuto moarotoku  22.03.01
MatepuanoBeaeHne U TEXHOJIOTHH MATEPHATIOB PETIIAMCHTHPYETCS:

— y4eOHBIM TUTAHOM;

— KaJICHIapHBIM Y4eOHBIM rpauKoMm;

— pabo4YrMu IpOrpaMMamMu JAUCIUIUTHH (MOIYJIEH);

— paboyuMu MporpaMMaMu MPaKTHUK;

— IpOTrpamMMOii TOCyIapCTBEHHONW UTOTOBOM aTTeCTallUy;

— (OHITaMU OLIEHOYHBIX CPEJICTB;

— METOJIMYECKUMH YKa3aHUAMH M0 cooTBeTcTBYIOMIEeH OOII;

— paboueil mporpaMMoi BOCIIUTAHMS;

— KaJIeHJIapHbIM TUIaHOM BOCIIUTATEJILHOM pabOTHI.

3.1 YueOublii n1aH

VYueOnsiii miian OOl 6akanaBpraTta BKIIIOUAET NEPEeYEHb AUCLMILINH (MOYJIEH ), IPaKTHUK,
aTTECTAllMOHHBIX HCHBITAHUN NPOMEXYTOYHOH M TOCYJapCTBEHHOH MTOrOBOM aTTecTaluu
oOyyaromuxcsi, Apyrux BUJOB y4EOHOH JEATEIbHOCTH C YKa3aHHEM HX O00beMa B 3a4€THBIX
€IMHUIIaX, NOCIEeI0BATEIbHOCTH U paclpesieieHus 10 IepuojaM o0ydeHuUs; BhIACIIeTCS 00beM
KOHTAKTHOW paboThl 0Oydarommxcsi ¢ mpernojaBareneM (MO BUAaM YYEOHBIX 3aHATHN) U
CaMOCTOSITENIbHOW paboThl 00ydYaroLIMXCs B aKaJeMHUYECKHX (aCTpOHOMHYECKUX) uacax. Jlis
KOKIOW JUCLMIUIMHBL (MOIYJIsl) M MPAKTUKKU YKa3blBaeTcsl (hopMa MPOMEKYTOUHOM aTTecTaluu
oOyJaromuxcs.

Y4eOHblii 1J1aH NPEACTABICH B PUIOKEHHUH.

3.2 KasnenapHblii yueOHbIH rpaduk

ITocnenoBarenbHOCTh pealu3alliy MIPOrpaMMbl OakajlaBpuara MO TojJaM U CeMecTpaM
(BKJTIOYAs TEOPETHUECKOE 00YUEeHHE, MPAKTUKH, IPOMEXKYTOUHBIE U TOCYIaPCTBEHHYIO HTOTOBYIO
aTTeCTalluy, KaHUKYJIbI) IPUBOJAMUTCS B KAJIEHAAPHOM Y4eOHOM Tpaduke.

Kanennaphslii yueOHbIN rpad vk npeacTaBieH B NPUIOKEHHUH.

3.3 PaGoune nporpaMMbl TMCUMILINH (MO1YJIei)
B OOIl OakanaBpuaTa B TPUIIOKEHUU TPEACTABIECHB BCe paboyue MporpamMmbl
JTUCITUTITUH (MOJTyJIeH).

3.4 PaGoune nporpaMMsbl NPaKTHK

OOII 6akanaBpuaTa mpeIycMaTpUBaeT JOCTATOUHBIN 17151 (GOPMUPOBAHMSL, 3aKPETUICHUS U
pa3BUTHS TPAKTUYECKUX HABBIKOB W KOMIETEHIMI 00bEeM NMpakTHKH. [IpakTHKa mpencTaBiser
coOoi BMJ y4yeOHBIX 3aHATHH, HEMOCPEICTBEHHO OPUEHTUPOBAHHBIX Ha IMpPO(eCcCHOHATBHO-
NPaKTUYECKYI0 TOATOTOBKY oOydaromuxcs. IIpakThka 3akperuiser 3HaHWS H  YMEHUS,
npruoOpeTaemMble 00YJaIOUIMMHUCS B PE3YJIbTaTe OCBOSHHS TEOPETUUECKUX KypCOB, BEIpaOaThIBaeT
NPaKTUYECKHE HABBIKH W CIIOCOOCTBYET KOMIUIEKCHOMY (OPMHPOBAHUIO YHUBEPCAIbHBIX,
oOrmienpogdeccuoHaNbHBIX, MPO(EeCCHOHANBHBIX KOMIIeTeHIHH oOy4atomuxcs. [Iporpammbl
NPaKTUK MPUBEICHBI B TPHIIOKCHHN.

[Tpu peanuzanun OOII 6akanaBpuarta npeaycMaTpUBalOTCs CIEAYIOIINE BUABI IPAKTHK:

- VY4yeOHas mpaKkTHKa: 03HAKOMUTENbHAs! TPAKTHKA;

- [Tpon3BoCTBEHHASA MPAKTUKA: HAYYHO-UCCIIEJOBATENIbCKas paboTa;

- [Tpon3BoCcTBEHHAS IPAKTHUKA: TEXHOJIOTHUECKAs MPAKTHKA;

- [Tpou3BoicTBEHHAS IPAKTUKA: TPEIUTUIOMHAS TTPAKTHKA



3.4.1 YyeOHasi npaKkTUKA

TuI MpakTUKU: 03HAKOMUTEIIbHASL.

3amaueld MPAKTUKH SBISCTCS TOJYYCHHE TNEPBUYHBIX MPO(ECCHOHATBHBIX YMEHUH H
HaBBIKOB, B TOM YHUCJE TMEPBUYHBIX YMEHHM M HAaBBIKOB HAyYHO-HCCIEA0BATEIBCKOMN
nestenbHOCTH. [IpakTHka ocymiecTBiseTcss B oOpa3oBarenbHON opranm3anuu Ha Kadempax
«XUMMHHM W TEXHOJIOTMU KPUCTAUIOB» M «XHMMHYECKOW TEXHOJIOTMM CTEKJIAa U CHUTaJUIOB».
PykoBOACTBO TpakTUKOW OCyIIeCTBIsAeT mpenoaaBaTenb Kadenpsl «XUMHUM ¥ TEXHOJOTHH
KPUCTAIIOBY WM Kadeapsl «XUMHUYECKOH TEXHOJIOTUM CTEKJAa M CHUTAJUIOBY», TEXHHUYECKYIO
MOJICPKKY OCYIIECTBIISIOT HHKEHEPHO-TEXHUYECKHUI MEPCOHA 110 y4eOHOMY IMPOIIECCy.

3.4.2 [Ipou3BoACTBEHHAS IPAKTUKA

THuI IpaKkTUKK: TEXHOJIOTMYECKas.

3azadyel NPAaKTUKU SBISAETCS IPAKTHYECKOE O3HAKOMIIEHME W H3Y4YEHHE IIPOLIECCOB
IPOM3BOJICTBA, & TAK)KE MOJIYUYECHUE OMbITA MPO(ECCHOHAIBHON esTenbHOCTH. O3HaAKOMIIEHHE C
METOAaMU  KOHTpPOJII U YOPABJICHUS TEXHOJIOTMYECKMMH IpoleccaMu U paboToi
TEXHOJIOTHYECKOr0 000py10BaHUS.

[IpakTuka OCYyIIECTBISAETCS Ha NPEANPUATHAX, C KOTOPBIMU 3aKJIIOYEHBI JIOTOBOPHI O
IIPaKTUYECKON ITOATOTOBKE.

IIpakTuka NMpoBOOUTCS B OAHOM M3 IOJPA3ACICHUN NPEIIPUIATHA MU OpraHu3auuil, B
YHUCJIO KOTOPBIX MOTYT BXOJUTh: IIPOU3BOJICTBEHHBIE LIEXU, TEXHOJIOTUYECKHUE OTIAENBI U HAYYHO-
UCCJIE0BATEIbCKUE LIEHTPHI.

3.4.3 HayuHo-uccienoBaTebcKasi padora

Tun npakTuku: Hay4yHO-HUCCIEeI0BaTeNbCcKas padoTa.

3ajaueil Hay4YHO-MCCIEOBATENbCKOM pabOThl  SBISETCSd M3YyYEHHE KOHKPETHOTO
NPOM3BOJICTBEHHOTO IpoIlecca IO pe3yiapTaraM BBIOPAaHHOTO OO0BEKTa ISl HAy4YHO-
UCCIIEI0BATEIbCKON MM MPOEKTHOM AEATeNbHOCTH; N3y4YE€HUE CUCTEMBbl YIPABJICHUS Kaue€CTBOM
MNpOAYKIMU, TCXHUKO-OKOHOMHWYCCKUX HOK&?;&TCJ'ICI\/'L MCPOHpI/ISITI/Iﬁ 10 TEXHHUKE 0€30MaCHOCTH U
OXpaHe OKpyXarlmleil cpenpl; MpuoOpeTeHne HEeOOXOAMMBIX NPAKTUYECKUX HABBIKOB IS
BBIMIOJTHEHUSI BBIMYCKHON KBalu(uKanuoHHOW paboTel. HayuHo-uccrnenoBarenbckas padbota
ocyuiecTBisiercss B opraHuzaimuu Ha Kadenpax «XuMHM U TEXHOJOTHMHM KpPUCTAJUIOB» U
«XHUMHYECKOH TEXHOJOTHH CTEKIIA U CUTAILIOB) U/UIU B OIHOM U3 nonpasz[eneHHﬁ MNpCaAnpuAaATU-,
OpraHM3alnuii, ¢ KOTOPBIMHM 3aKJIIOUEHBl COOTBETCTBYIOIME JOTOBOPHI O IPAKTHUECKON
MOJITOTOBKE.

3.4.4 llpenaunjaomMHasi NPaKTHKA

Tun npakTuky: MperaUuIUIOMHas PaKTHKA.

3anayeil MpakTUKK SBJISIETCS MAKCUMAaJIbHOE MPUOIMKEHUE K BBIIOJHEHUIO BBITYCKHON
KBAJTM(PHUKAIIMOHHON pPaboOThl, T.e. cOOp M U3yYEHHME HAyYHO-TEXHHYECKOH HH(POpMALUU IO
TEMaTHKE MCCIIEeI0BAaHUS, MPOBEIECHUE HKCIIEPUMEHTOB 110 BBHIOPAHHOM METOJMKE, aHau3 HX
pe3yabTaTOB U MOJArOTOBKA AaHHBIX JUIst Hanucanuss BKP u myOnukarmid.

[IpakTuka ocymectnisiercss B PXTY um. J[.W. Menneneesa u (win) Ha OIpeanpUITHSIX, C
KOTOPBIMHU 3aKJIFOYEHBI IOTOBOPBI O IMPAKTUYECKON IIOATOTOBKE.

Beibop MecT mpoxokIeHus MpakTHUK JUIsl JIMI C OTPaHHMYEHHBIMH BO3MOXHOCTSMU
3/I0pOBbsSI IPOU3BOJUTCA C YUYETOM COCTOSIHHSI 37I0pOBbs OOYYaIOIIMXCS M TPeOOBAaHUSAMH TIO
JOCTYITHOCTH.

3.5 IIporpamma rocyaapcrBeHHoii uTorosoi arrecranuu (I'MA)

IIporpaMMa rocyaapcTBEHHOM MTOrOBOM arTecTanuu sBisercs npuioxenuem k OOII
OakanaBpuara.

B rocyngapcTBeHHYI0 UTOIOBYIO aTTECTALIMIO BXOIUT MOArOTOBKA K MPOLIETYPE 3aLIUThl U
3alUTa BBITYCKHOW KBaJIM(PUKAIIMOHHOW pabOTHI.



3.6 ®ona ouenounbix cpeacts (POC)

dOC cozmaercs B coorBeTcTBUU ¢ TpeOoBanusimu DPI'OC BO s arrecranuu
0o0yJaromuxcsi Ha COOTBETCTBUE MX YUEOHBIX JOCTH)KEHHH TOATAlHBIM TpeOOBaHUSAM
coorBercTByromeit OOIl OakanaBpuaTta JUis IPOBEAEHUS TEKYIIErO OLIGHUBAHMS, a TakKkKe
IpOMeXyTouHOU artectanuy obydarommuxcs. POC sBIseTcs COCTaBHOM YacCTbI0 HOPMATHUBHO-
METOAMYECKOI0 00ECHEeYeHUs] CUCTEMbl OLEHKM KauyecTBa OocBoeHus oOydarouumucs OOII,
Bxoaut B coctaB OOII 6akanaBpuara.

OOC — KOMIUIEKT METOJUYECKUX MaTepHaioB, HOPMUPYIOLIUX MPOLEAYPbI OLIEHUBAHUS
pe3yiabTaToB  OOydYeHHs, T.€. YCTAaHOBJCHHUS COOTBETCTBUS  Y4E€OHBIX  JOCTHIKECHHM
3alUIaHUPOBAHHBIM pe3ysbraTaM o0ydeHus u TpedoBanusM OOIIl GakanaBpuara, pabodmx
IPOrpaMM AMCLMILINH (MOAYJIEN) U IPAKTHUK.

®OC chopMupoBaH Ha OCHOBE KIIFOUEBBIX IPUHIUIIOB OLIEHUBAHMSL:

— BAJHMJHOCTU: OOBEKTHI OICHKH JOJDKHBI COOTBETCTBOBATh ITOCTABICHHBIM IENISM
00y4eHUS;

— HAJEKHOCTHU: HCIIOJIb30BAHUE €AMHOOOpa3HBIX CTaHIAPTOB U KPUTEPUEB IS
OLIEHUBAHMsI JOCTHXKEHUI;

— 00BbEKTUBHOCTU: pa3Hble 00yJaroIecs 10JKHbI UMETh PaBHbIE BO3MOKHOCTH IOOUTHCS
ycrnexa.

®OC no gucuumivHam, npaktukam, [ MA npuBeaeHsl B IPUI0KEHUH.

WHBasinaaM U nuiaM ¢ OrpaHMYEHHBIMH BO3MOXKHOCTSIMH 3J10pOBbsI (II0 MX 3asBJICHUIO)
IPEIOCTABIISETCS BO3MOKHOCTh 00yuerus mo OOII 6akanaBpuaTa, yUuTHIBAIOLIEH 0COOCHHOCTH
UX TCUXO(U3UYECKOTO pa3BUTHS, MHIAMBUAYAIbHBIX BO3MOYKHOCTEH M, IpU HEOOXOJUMOCTH,
oOecrnieunBaroIiel KOPPEKIMIO HApYIIEHUI pa3BUTHS U COLIMATIbHYIO aJalTallHIo.

3.7. Pabouasi nporpaMmMa BOCIMTAHUS

Pabouass mporpamma BocmuTaHUs, pa3pabOoTaHHAs W YTBEpKISHHas 00pa30BaTEIbHOU
OpraHu3ainyeil, omnpeaensieT KOMIIJIEKC OCHOBHBIX XapaKTEPUCTHUK OCYIIECTBIIEMOH B
o0pa3oBaTeNbHOI OpraHu3alMi BOCIHUTATEIbHOW pabOThl MO COOTBETCTBYIOLIEH OCHOBHOM
0o0pa3oBaTeNbHON pOorpaMMme:

— 1eJb, 3a/1a4, OCHOBHBIE HAIIPaBJICHUS U TEMbl BOCIIUTATEIbHON PaOOTHI;

— BO3MOXHbIE (OPMBI, CPEICTBA M METOJbl BOCIMTAHUs, BKIOYas HCIOJIb30BAHUE
BOCIHTATEIBHOTO MOTEHIIMANIA TUCHHUIUINH (MOyJIel );

— MOAXOJbl K HMHAMBHMIYyaTU3allUU COAEPKAaHHUS BOCIUTAHMS C y4ETOM OCOOEHHOCTEH
00yJaromuxcs;

— mokazaresnu 3((EeKTUBHOCTH BOCIUTATEIbHON pabOThl, B TOM YHCIE IUIAHUPYEMbIe
JMYHOCTHBIE Pe3yJbTaThl BOCIUTAHUS, U HHBIE KOMITOHEHTHI.

3.8. KasenaapHblii 1IaH BOCIMTATEJIbHOI padoThI

Kanenpapuelii 1uiaH BOCHIUTATEIbHOM paboOThl, pa3pabOTaHHBI M YTBEpPXKIECHHBIN
o0pa3oBaTeNbHON OpraHu3aluei, CoAepKUT KOHKPETHBIN MepedeHb COOBITUM U MEpONpUATHIl
BOCIIUTATEILHOM HAIPAaBIEHHOCTH, KOTOPbIE OPraHU3YIOTCS U TNPOBOAATCS 00pa3oBaTENIbHON
opraHu3zanyel u (WiauM) B KOTOpPBIX OOpa3oBaTeibHas OpraHu3alyds NpPUHUMAaeT ydacTue, B
COOTBETCTBUM C OCHOBHBIMU HAIpPaBJICHUSMHU U TEMaMH BOCIUTATEIbHOI pabOTHI, BRIOpaHHBIMU
dbopMamu, cpeAcTBaMH U METOJIaMU BOCIIUTAHUS B y4eOHOM IOy WM MEPHOJE O0yUESHHUSI.

4 PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMbBI BAKAJIABPUATA

CoBOKYNHBIN 0XHJIaeMblii pe3yabTaT oOpa3zoBaHus Mo 3aBepuieHUH ocBoeHus OOl
OakanmaBpuaTa ompejaesnsercs NpuoOpeTaeMbIMU BBITYCKHUKOM KOMIIETEHLUSIMHU, T.€. €ro



CHOCOOHOCTSIMM NPUMEHATh 3HAHUSA, YMEHMs, HaBBIKM U JIMYHbIE Ka4eCTBA B COOTBETCTBUM C
3aJa4aMy po(hecCHOHAIBHON JAeITeTbHOCTH.

B pesymbrare ocBoenmss OOIl OakanmaBpuaTta Yy BBITYCKHHKA JIOJDKHBI

OBITH

c(hopMHUPOBaHbBI YHUBEPCaTbHBIC, 00IIETIPOdECCHOHATBHBIC U MPO(PECCHOHATBHBIE KOMIICTCHIIHH.
Breimycknuk, ocouBmmii OOII, nomken 001anath CaeayIMUMH KOMITETSHIIUSIMH.

4.1 YHnBepca.m,Hble KOMIICTCHIIMU BBIITYCKHUKOB U HHAHUKATOPbI UX TOCTHKCHUSA

HaumenoBanue
KaTeropuu (TPYIIIIbI)
YK

Kon v HanMeHoBaHMe
YK

Kon u HaumMeHoBaHuEe HHIUKATOPA
noctmxenus YK

CucreMHOE 1
KPUTHYECKOE
MBIIIIJICHUC

VK-1. Criocoben
OCYIIECTBIISATD MOUCK,
KPUTHYECKUI aHaIU3 U
CUHTE3 uHpOpMaIuy,
MIPUMEHSTh
CUCTEMHLIN ITOIXO
JUISL peLIeHUst
IMOCTaBJICHHEIX 3a7a4

VK-1.1 3naetr MeTO1bl TOMCKA, KPUTHYECKOTO
aHalM3a v CUHTE3a HHPOpMaLIUH,
MPUMEHEHHUS CUCTEMHOTO MOX0/1a,
OCHOBAHHOTO Ha HAYYHOM MHUPOBO33PEHUHU
P peLIeHUH 3a/1a4 TpodecCHOHaTbHON
JIeSITEeIIbHOCTH;

VYK-1.2 Ymeer ananusupoBars 3a1auy,
BBIJICIIASA €¢ 0a30BEIC COCTABIISIONING;

VK-1.3 YMmeeT HaxX0AUTh U KPUTHYECKU
aAHATM3MPOBATH HHPOPMAIIHIO, HEOOXOIUMYIO
JUTSL peIICHUs IOCTABJICHHOM 3a/1a4H;

VK-1.4 Ymeer onpenensts v OlIEHUBATh
BapUaHThl BO3MOXKHBIX PEIICHUN 3a/1a4u;
VYK-1.5 Bnaneer HaBbIKaMH pacCMOTPEHUS
BO3MOYKHBIX BApUAHTOB PEIICHHS 3a]1a4H,
OIICHUBAHUS UX JOCTOMHCTB M HEJOCTATKOB.

Pazpabotka u
peanu3anus MIpoeKToB

VYK-2. Cnocoben
OTIPEeNIeNATh KPYT
3ajJjau B paMKax
ITOCTaBJICHHOM LIEJIN U
BbIOMPATh
ONITUMAJIEHBIC
CHOCOOBI UX PELICHMS,
UCXO/S U3
JEHUCTBYIOLIUX
MIPABOBBIX HOPM,
UMEIOIUXCS PECYPCOB
Y OTPaHUYECHUN

VYK-2.1 3naer npaBuia ¥ yCIOBHOCTH IIPU
BBITIOJTHEHUH KOHCTPYKTOPCKOM
JOKYMEHTAIUH ITPOEKTa

VYK-2.2 3naeT OCHOBHI pacueTa Ha IPOYHOCTb,
KECTKOCTb U YyCTOWYMBOCTH 3JIEMEHTOB
000py/10BaHUSI XUMHUYECKOI
HPOMBIIIJIEHHOCTH

VYK-2.3 3HaeT TeXHOIOTUIECKHE PACUETHI
anmnapaToB XUMHUYECKOH MPOMBIIIIEHHOCTH
YK-2.4 Ymeer onpenenaTh 0Ku1aeMbie
pe3ybTaThl IPOSKTUPOBAHUS JIEMEHTOB
000py10BaHUSI XUMHUYECKOMN
HPOMBIIIJIEHHOCTH

YK-2.5 Ymeer onpenenats crocod pereHus
KOHKPETHOM 3a71auil MPOEKTa, BEIOUpast
OIITUMAJIBHBIA CIIOCO0 M UCXOIA U3
JeMCTBYIOIUX MTPABUI U TPAHUYHBIX YCIOBUN
MIPH BBITTOJIHEHUH MTPOEKTHON JIOKyMEHTAIINN
U UMEIOLIUXCS PECYpPCOB M OTpaHMUYCHUN
YK-2.6 Ymeer pemate KOHKpPETHBIE 3312491
poeKTa TpedyeMoro KayecTna u 3a
YCTAHOBJICHHOE BPEMS

VYK-2.7 YMmeer myOIu4HO NMPeCTaBIsATh
pe3yabTaThl PeICHUsI KOHKPETHOM 3329
MpOeKTa
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VYK-2.8 Bnaneer criocobamu 1 nppeMaMu
M300pakKeHUs HIIEMEHTOB XUMUYECKOTO
000py/IOBaHUs B OJTHOM U3 TpaPUIEeCKIX
CHCTEM

VK-2.9 Bnageer meTogaMu MEXaHUKH
MPUMEHUTEIBHO K pacueTaM amnmnapaToB
XUMHUYECKON TPOMBIIUICHHOCTH

VK-2.10 Baageet HaBrIKaMu
MIPOCKTHPOBAHMS MPOCTEUIITNX aNlapaToB
XUMHUYECKON MTPOMBIIUICHHOCTH

Komannnas pabora u

VK-3. Criocoben
OCYILECTBIIATH
COIL[HAIBLHOE
B3aUMOJIENCTBUE U
peaTr30BbIBATH CBOIO
POJIb B KOMaH IE

VK-3.1 3HaeT 1 mOHMMAET OCOOEHHOCTHU
MOBE/ICHUSI PAaOOTHUKOB MPEIPUATUI
XUMHUYECKON TPOMBIIUICHHOCTH

VK-3.2 3HaeT OCHOBHBIE THUIIEI COLMATHHBIX
B3aNMOJICUCTBHUH U COIMAJIbHO-
MICUXOJIOTHYECKHE KpUTEpUH d3PPEKTUBHOCTH
YIIPABJICHUS KOJUICKTHBOM

VK-3.3 YMeer B3auMOIEHCTBOBATE C
JOPYTHMH YICHAMU KOMaH/IbI, B TOM YHCIIC
y4acTBOBaTh B 0OOMeHe UH(OpMaIHEid,
3HAHUSAMH U OIIBITOM

THACPETBO VK-3.4 YMmeer ucnonb30BaTh COBpPEMEHHbIE
COLIMAJIbHO-TICUXO0JIOTMYECKUE TEXHOIOT U
YIPaBJIEHUS KOJUIEKTUBOM
VYK-3.5 Bnaneer 0OCHOBHBIMHM METO/IaMU
cOopa u aHanmu3a uHpoOpMaIuy,
CIOCOOCTBYIOIIEH Pa3BUTHIO 001IIEH
KYJIBTYPbI M COLIUAJIN3ALMHA JTUYHOCTH
VYK-3.6 Bnaneer criocobamu MOTHBauu
YWICHOB KOJIJIEKTUBA K IMYHOCTHOMY U
npoeccuoHaAIbBHOMY Pa3BUTHIO
YK-4. Cnocoben VK-4.1 3HaeT OCHOBHBIE CLIOCOOBI
OCYIIECTBIISATh COYETAeMOCTH JIEKCUUECKUX €IMHULL U
JIEJIOBYIO OCHOBHBIE CJI0BOOOPA30BaTEIbHBIE MOIEIH,
KOMMYHHMKAIUIO B PYCCKHE SKBUBAJICHThI OCHOBHBIX CJIOB U
YCTHOM U MMCbMEHHOM | BhIpa)K€HUH NMpodhecCHOHaTBbHON pedn
dbopmax Ha VK-4.2 3HaeT 0OCHOBHBIEC IPUEMBI U METO/TbI
rocy1apCTBEHHOM pedeprpoBaHus 1 AHHOTUPOBAHMS
a3bike Poccuiickoi JIUTEPATYPBI 110 CIIELUATBHOCTH, IPUEMBI
denepannu u paboThI ¢ OPUTMHAILHON JINTEPATYPOH 1O
MHOCTPaHHOM(BIX ) CIELUAIbHOCTH
KoMmmyHukarus sa3bIKe(ax) VYK-4.3 3HaeT nacCUBHYIO U aKTUBHYIO

JICKCUKY, B TOM YHUCIIe, OOMICHAYIHYIO U
CHEIHAIBHYI0 TEPMUHOIIOTHIO, HEOOXOTUMYIO
JUTSL PEIICHUST CTaHapTHBIX
KOMMYHHKATHBHBIX

3a71a4

VK-4.4 YMmeet ucnons30BaTh
MH()OPMATMOHHO-KOMMYHHKAITHOHHBIC
TEXHOJIOTHH MPU MOUCKE HEOOXOTUMOMA
WH(OPMAIIHY B TIPOIECCE PEIICHUS
CTaHJIAPTHBIX
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KOMMYHHKATHUBHBIX 337124 Ha
roCy/1apCTBEHHOM U MHOCTPAHHOM SI3bIKaX
YK-4.5 Ymeer paboTaTh ¢ OpUrHHAIBLHON
JUTEPaTypOU MO CIEHUATBHOCTH CO CIIOBApEM
VK-4.6 Bnaneer BeeHurem 1e10BOM
NEPENUCKU Ha MHOCTPAHHOM $SI3bIKE, PEUEBOM
JESATEIbHOCTHIO IPUMEHUTENIBHO K cdepe
OBITOBOH M TIpo(hecCHOHATBLHOM
KOMMYHHKAITUU

VK-4.7 Bnageetr BeieHHUEM IE€I0BOU
MIEPENUCKH C YYETOM OCOOCHHOCTEH
CTHJIUCTUKU OPUIHATIBHBIX U
HEOPUIMALHBIX TUCEM, COITMOKYIBTYPHBIX
paznuuuii B popmare

KOPPECTIOHICHITNH Ha TOCYIapPCTBCHHOM U
UHOCTPAHHOM SI3bIKaX

VYK-4.8 Bnaneer HaBpIKaMH pe4yeBOit
NEeSATeIbHOCTH MPUMEHHUTEIBHO K chepe
OBITOBOM M IPO(heCCHOHATBLHOM
KOMMYHHKAITH, OCHOBAMH ITyOTMYHON pedn
VK-4.9 Bnaneer 0CHOBHOI MHOSI3EIYHON
TEPMHHOJIOTHEH CIIeIUATBHOCTH, OCHOBAMH
pedeprupoBaHus U AHHOTUPOBAHUS
JUTEPATYPHI 1O CIICITUATBHOCTH

MexkynpTypHOE
B3aUMO/ICIICTBUE

VYK-5. Cnocoben
BOCIIPUHUMATh
MEXKKYJIBTYPHOE
pasHooOpasue
oOuiecTna B
COLIMAJIbHO-
HUCTOPHUYECKOM,
TUYECKOM H
dunocodcrom
KOHTEKCTax

VYK-5.1 3HaeT 0CHOBHBIE 3aKOHOMEPHOCTH
HCTOPUYECKOT0 IPOIIEcca U ATAIbI
UCTOpHYecKoro pa3sutus Poccun

VYK-5.2 3HaeT 3THO-KYyJIbTypHBIE U
COLIMAJIbHO-TIOJIMTUYECKHE MTPOLIECCHI
CTaHOBJICHUS POCCUNCKOU
roCy/1apCTBEHHOCTH

YK-5.3 3naer mecto u posib Poccun B
HCTOPUU YEJIOBEUECTBA U B COBPEMEHHOM
MUpe

YK-5.4 3HaeT OCHOBHBIE pa3feiibl U
HarnpaslieHus Qriocodpuu, a TaKKE METOJIBI
npuemsbl GUI0cO(CKOro aHain3a npodaem
VYK-5.5 3Haet HpaBCTBEHHBIE IIEHHOCTH,
IIPEJICTaBJIEHNs O COBEPIIEHHOM YEJIOBEKE B
Pa3IUYHbIX KYJIbTYypax

YK-5.6 YMmeer ocMbIcIMBaTh COLUAIBHO-
MOJINTUYECKHE MPOLIECCHI, COOBITHS U
sBneHust B Poccun 1 MUpOBOM cO001IIECTBE B
WX TMHAMUKE U B3aUMOCBSI3H,
PYKOBOJCTBYSICh

MPUHIUTIAMHA HAYYHOH 0OBbEKTHBHOCTH H
HCTOpU3Ma

YK-5.7 Ymeer popmupoBath u
apryMEHTHPOBAHHO OTCTaMBaTh COOCTBEHHYIO
MO3UIUIO IO Pa3IMYHBIM MpoliemMam
HUCTOpUU
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YK-5.8 Ymeer noHuMarh U aHAIU3UPOBATh
MHUPOBO33pPEHUYECKHE, COLUAIIbHBIE U
WHAWBUIyAIbHBIE TPOOJIEMBI COBPEMEHHON
KU3HU

VYK-5.9 YMmeer rpaMOTHO BECTH IUCKYCCHIO,
apryMEHTHPOBAHHO OTCTauBaTh CBOIO
MO3UIIMIO IO 3HAYMMBIM (prstocodekum
npo0eMaM COBPEMEHHOM KHU3HH, OIUPAAChH
Ha HapaOoTaHHBIN B HcTOpUH (pruocodun
MatepHan

VYK-5.10 YMeeT KOHCTpYKTUBHO
B3aUMO/ICIICTBOBATH C JIIOJIBMU C YYETOM
aHaJN3a X COLMOKYJIBTYPHBIX OCOOCHHOCTEH
B 1I€JISIX YCIIEIIHOTO BHIMOJIHEHUS
po(hecCHOHATBHBIX

3a1a4

VYK-5.11 Brnageer npeacraBieHus Mu 00
UCTOPUU KaK HayKe, OCHOBaMHU
UCTOPUYECKOTO MBIIIICHUS

VYK-5.12 Brnageer npeacTaBieHUusIMA 00
OCHOBHBIX 3Talax B HCTOPUU YEJIOBEUECTBA U
UX XPOHOJIOTHH

VK-5.13 Bnaneer HaBBIKaMU aHAJIHM3a
UCTOPUYECKUX NCTOUHUKOB

YK-5.14 Brnageer HaBbikaMu (uiocopckoit
KYJBTYPBI 7151 BBIPAOOTKHA CHCTEMHOTO
1IeJIOCTHOTO B3IVIsIJIa HA AEHCTBUTEIbHOCTD

Camoopranuzanus u
caMopa3BUTHE (B TOM
qrcie
3I0pOBBECOEPEIKEHNE)

YK-6. Criocoben
YIIPABJIATH CBOUM
BpPEMEHEM,
BI)ICTpaI/IBaTB n
peaT30BBIBATH
TPAaEeKTOPHUIO
CaMOpa3BHUTHUs HA
OCHOBE ITPHHIIUIIOB
oOpa3zoBaHus B
TEeUCHUE BCEH KU3HHU

VK-6.1 3Haer conuanbHO-IICUXOJIOTHYECKUE
TEXHOJIOTHH Pa3BUTHUS U CAMOPA3BUTHUS
VK-6.2 3HaeT cBOM IMYHOCTHEIE,
CUTYaTUBHBIC, BDEMEHHBIC U JIPYTHE PECYPCHI
U UX TIpeieibl

YK-6.3 Ymeer riaHupoBaTh U pelaTh 3ajaun
COOCTBEHHOTO MPO(HECCHOHATBHOTO U
JUYHOCTHOTO Pa3BUTHUS

VK-6.4 YMmeeT KpUTHYECKH OIICHUBATh

3¢ (HEeKTHBHOCTH UCTIOTIB30BAHUS BPEMEHU U
JIPYTHX PECYPCOB MPU PEIICHUU
MOCTaBIICHHBIX 3a7a4

VK-6.5 Bnaneer npuemamu ananmsa
COOCTBEHHBIX JICWCTBUI TIPU YIIPABICHUH
KOJUIEKTHBOM U TIPA CaMOOPTaHU3aINN
YK-6.6 Bnaneer npenoctaBieHHbIMU
BO3MOXXHOCTSIMH JIJTs1 IPUOOPETSHHS HOBBIX
3HAHWI U HABBIKOB

VK-7. Cocoben
TIOJIJICP’KUBATH
JOJKHBINA YPOBEHb
buzIIecKoit
MTOATOTOBIICHHOCTH
U1 o0ecIieueHus
IOJIHOIIEHHOU

VYK-7.1 3naet ponb 1 3HaYeHHE PUIUUECKOI
KYJIbTYpPbI B )KM3HH Ye€JIOBEKa U OOIIECTBa;
BUJIbI PU3UUECKUX YIIPAKHEHHI; HayqHO-
MPaKTUYECKHE OCHOBBI (PU3NYECKOM
KYJIBTYPBI U 3J0pOBOro 00pa3a »KU3HU
VK-7.2 YMmeeT noanepKuBaTh JOJKHBIN
ypoBeHb (U3UYECKOMN MOATOTOBIEHHOCTHU AJIs
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COLUAIBHOUN U
npo¢eCCHOHATBHON
JESITEIIBHOCTH

obecreyeHns ITOIHOLEHHON COLUAIBHOM 1
npo¢eCCHOHATBHON IEATETLHOCTH

VK-7.3 YMeeT Hcroab30BaTh OCHOBBI
(hU3UIECKOM KYJIBTYPHI JUIsl OCOZHAHHOTO
BBIOOPA 3/I0pOBbECOEPETarOIINX TEXHOIOTHIA
C YY€TOM BHEITHUX ¥ BHYTPEHHUX yCIOBUU
peanmzanuu nmpodeccuoHaTbLHOMI
IEeITEIbHOCTH

VK-7.4 Bnaneer cpeAcTBaMu U METOAAMHU
YKPEIUICHUS 3/I0POBbs, PU3UIECKOTO
CaMOCOBEPIICHCTBOBAHMSI; JIOJDKHBIM
YpOBHEM (PU3HUECKON MTOATOTOBICHHOCTH JIJIs
o0OecrneueHus MOJIHOLIEHHOM COI[HAIbLHOM U
podeCCHOHAIBHON JESATEIHhHOCTH

besomacHocTh
KHN3HCACATCIBbHOCTU

YK-8. Criocoben
co3/1aBaTh U
MOJIICP>)KUBATH B
IIOBCEHEBHOM KU3HU
U B
npodeccuoHaIbHON
JeSITeIbHOCTH
Oe3onacHble yCIOBUS
KHU3HEICATEIIEHOCTH
JUIL COXPaHEHMS
IIPUPOJHOM Cpelbl,
obecrnieueHus
YCTOMYHBOTO Pa3BUTHUSA
00111eCTBa, B TOM
YHCIIe TP yTPo3e U
BO3HUKHOBEHUU
4Ype3BbIYATHBIX
CUTyalluii ¥ BOGHHBIX
KOH(JIMKTOB

VYK-8.1 3naer ocHOBHBIE TeXHOC(]EpPHBIE
OTIACHOCTH, UX CBOMCTBA U XapaKTCPUCTUKHU
VK-8.2 3naer xapakrep BO3/1eHCTBUS
BPEIHBIX U OMACHBIX ()aKTOPOB Ha YEJIOBEKA U
IPHUPOJTHYIO CPEAY, METOJIBI 3aIIUTHI OT HUX
MPUMEHUTENBHO K chepe CBoeH
po(heCCUOHATILHOM e TeIbHOCTH

VK-8.3 ¥Ymeer obecrieunBaTh 0€30I1aCHBIC
u/vuni KoM(OPTHEIE YCIIOBUS TPyAa Ha
pabouyeM MecTe, B TOM YHCIIE C TTOMOIIBIO
CPEICTB 3aIUTHI

YK-8.4 YMmeer BBIABIATh U YCTPAHATh
POOJIEMBI, CBSI3aHHBIC C HAPYIICHUSIMHU
TEXHHUKHU 0€30MacHOCTH Ha pabodyem MecTe
MIPUMEHUTEIHLHO K cepe cBoei
pohecCUOHATBLHOM NesTeNbHOCTH

VK-8.5 YmeeT ocymiecTBasTh ACHCTBUSA 11O
MPETOTBPAIICHUIO UPE3BbIYaHBIX CUTYAIIUN
VK-8.6 Bnageet 3akoHOIaTEILHBIMU U
HOPMATHUBHO-TIPABOBBIMU aKTaMH B 00JacTH
0€30MacCHOCTH U OXPaHbl OKPYKAIOIIEH CPeIbI
VK-8.7 Bnageer cnocobamu ¥ TEXHOJIOTHAMHU
3aIUThI B YPE3BBIYANHBIX CUTYAIUSIX U B
YCIIOBUSIX BOGHHOTO BPEMEHU

VK-8.8 Bnageer noHsaTuiiHO-
TEPMHHOJIOTHYECKHUM aIapaTroM B 00JIACTH
0e301acHOCTH

VK-8.9 Bnageer HaBbIKaMU paliiOHAIN3ALINMHT
npoeccHnoHaNBEHOM IEATENBHOCTH C 1ENbI0
obecneueHrs 6€30MaCHOCTH M 3aIIUATHI

OKpY’Karolllel Cpeibl

uxnro3uBHas
KOMIIETEHTHOCTbD

VK-9. Cnocoben
HCIIO/IL30BaTh 0Aa30BEIE
nedeKTONIOTHIECKIe
3HAHHUS B COITMATbHON
1 Ipo(heCCUOHATTLHOM

chepax

VK-9.1 3HaeT 1 MOHUMAET OCOOEHHOCTH
MOBEAEHUS WIEHOB KOJUIEKTHUBA C
OTPaHUYEHUSIMU 110 3JOPOBBIO

VK-9.2 YMmeeT B3anMOAeHCTBOBATH C
YJIeHaMH KOJUJIEKTHBA C OTPAHUYECHUSIMU 110
3JI0POBBIO

14




VK-9.3 Bnaneer npuemMamu ananusa
COOCTBEHHBIX JCHCTBUIN TIPH OOIIEHUU C
YJICHAMU KOJIJICKTHUBA C OTPaHUYCHHUSIMHU 110
3JI0POBBIO

VK-10. Criocoben

VK-10.1 3uaeT OCHOBBI 3KOHOMUYECKOUN

MIPUHUMATh KYJIbTYpbI, B TOM YHCJIe (PUHAHCOBOI
000CHOBaHHBIE IPaMOTHOCTH
DKOHOMUYECKas SKOHOMHYECKHE VK-10.2 YmMmeer ucnons30BaTh 3HaHUS OCHOB
KYyJIbTypa, B TOM pEIICHUS B PA3IMYHBIX | YKOHOMHUKH MIPU MPUHATHH 000CHOBAHHBIX
yucie puHaHcoBas | 00nacTsiIxX pelieHui B pa3IuvIHbIX 001aCTsIX
rPaMOTHOCTh JKU3HECITCIALHOCTH JIeSITeILHOCTHU
VYK-10.3 Biageer HaBbikamMu BbIOOpA
SKOHOMHUYECKH 0OOCHOBAHHBIX PEILICHUN B
pPa3IMYHBIX 00JIACTSX KU3HEICATCIbHOCTH
VYK-11. Criocoben VYK-11.1 3naeT npaBoBbi€ HOPMBI,
dhopMHUpOBaTH (dhopMupyrole HETEPIUMOE OTHOIIICHHE K
HETEPIIUMOE KOPPYIIIHOHHOMY MOBEJICHUIO
[ pasaHCKAT OTHOLIIEHUE K VYK-11.2 YMeer peain30BbIBaTh HETEPIUMOE
HO3HILHS KOPPYIIIUOHHOMY OTHOIIIEHUE K KOPPYIIIMOHHOMY ITOBEJICHUIO B
MOBEECHUIO pas3IUYHBIX chepax MesaTeIbHOCTH

VYK-11.3 Brageer metogamu pOpMHUPOBAHUS
HETEPIIUMOT0 OTHOLICHUS K
KOPPYIIIMOHHOMY MTOBEJICHUIO

4.2 OﬁmCHpO(l)CCCHOHaJ’II)HLIe KOMIICTCHIMHU BbINIYCKHUKOB M HWHAHKATOPbI HX

AOCTHKEHUS
HanmenoBanue
KaTeropuu Kon v HanmenoBanue | Kopa u HauMeHOBaHME MHIMKATOPA JOCTHXKEHUS
(rpymibr) OIIK OIIK
OIIK
IIpumeHeHne OIIK-1. Cnocoben OIIK-1.1. 3HaeT MeTOBI MATEMATUYECKOTO
(GyHIaMEHTAJIbHBIX | pelIaTh 3a/1a4u aHaJIM3a, MOJIETTUPOBAHUS, OCHOBBI
3HAHUU npogeccuoHaIbHON €CTECTBEHHBIX HAyK U OOIENH)KEHEPHBIX
NeSITENIbHOCTH, JTUCIUILINH
IIPUMEHSS] METO/BI OIIK-1.2. YMeer pemaTh 3a1a4u, OTHOCSIIUECS
MOJIETTUPOBAHUS, K Ipo(eCCUOHANBHOM 1€ATEIbHOCTH, IPUMEHSS
MaTeMaTH4ECKOIr 0 METO/Ibl MOJIETTUPOBAHUS, MATEMAaTUYECKOTO
aHaMs3a, aHaJlM3a, eCTECTBEHHOHAYYHBIE U
€CTECTBEHHOHAYYHbIE U | OOIIENH)KEHEPHbIE 3HAHUS
o0IIenHKEHEPHBIE OIIK-1.3. Bnageer MeTojaMu pelieHUs 3a1a4
3HAHUS npoeCCUOHATIBHOMN 1eATeNbHOCTH, TPUMEHSS
METO/Ibl MOIETMPOBAHUS, MAaTEMAaTUYECKOTO
aHaJIN3a, ECTECTBEHHOHAYYHBIE U
00IIenH)KEHEPHBIC 3HAHUS
TexHuueckoe OIIK-2. Cnocoben
OIIK-2.1. 3HaeT 0CHOBBI IPOEKTUPOBAHMUS
MPOEKTUPOBAHUE | Y4aCTBOBATh B
TEXHUUYECKUX 00BEKTOB, CUCTEM U
IIPOEKTUPOBAHUH
TEXHOJOTMYECKHX IPOLIECCOB
TEXHUUYECKUX
OIIK-2.2. YMmeeT NpoeKTHPOBAaTh TEXHUYECKUE
00BEKTOB, CHCTEM U
0O0BEKTHI, CHCTEMBI U TEXHOJIOTMUYECKHUE
TEXHOJOTHYECKHUX
MIPOLIECCHI
ITPOLIECCOB C YYETOM
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SKOHOMHUYECKHX,
9KOJIOTHYECKUX U
COLIMAJIBHBIX
OTpaHUYCHUHN

OIIK-2.3. Biageer MeTogaMu POEKTUPOBAHUS
TEXHUYECKUX 0OBEKTOB, CUCTEM U
TEXHOJIOTUYECKUX MPOIIECCOB C YUYETOM
9KOHOMHYECKUX, IKOJIOTMUECKUX, COLUAIIBHBIX U
JPYTUX OrPaHUYECHUN

Koruutusnoe OIIK-3. Cniocoben OIIK-3.1. 3HaeT OCHOBBI MPOEKTHOTO
yIpaBJicHUE y4acTBOBaTh B MEHEP)KMEHTA U OCHOB YIIpaBJICHUS
yIpaBICHUN IIPOU3BOJICTBOM
npogeccuoHaTbHON OIIK-3.2. YMeeT npUMEHATh Ha IPAKTUKE
JeSITeNIbHOCTDIO, 3HAHUA B 00JIACTH MPOEKTHOI'O MEHEIKMEHTA U
HCII0JIb3YS 3HAHUS B yIpaBJIEHUS NPOU3BOACTBOM
00J1aCTH TTPOEKTHOTO OIIK-3.3. Bnageer HaBbIKaMH y4acTHUsl B
MEHEI)KMEHTA yIpaBJIeHUH MPO(HECCHOHATEHON
NEeSITeNIbHOCTBIO, UCTIONb3Ys 3HAHUSI B 00JIaCTH
IPOEKTHOTO MEHEJKMEHTA
Hcnonp3oBanue OIIK-4. Cniocoben OIIK-4.1. 3HaeT 0OCHOBBI METPOJIOTUH U
UHCTPYMEHTOB U IIPOBOJUTH U3MEPEHUSI | MaTeMaTHUYECKON CTaTUCTUKU
o0opynoBaHus u Habmonenus B cgepe | OIIK-4.2. Ymeer cuctemaTu3npoBath U
npodeccHOHaTBbHON aHAITM3UPOBATH PE3YIbTATHI (PU3UUECKHUX U
JeSITeNIbHOCTH, XUMHYECKHUX IKCIEPUMEHTOB, HAOIIOACHUI,
oOpalaTeIBaTh U U3MEPEHHUM, a TAK)KE Pe3yJIbTaThl PaCYETOB
MIPE/ICTaBIATh CBOICTB BEIIECTB U MaTEPHAIIOB
AKCIIEPUMEHTAIbHbIE OIIK-4.3. YMeeT coCTaBIsATh OTYETHI 1O
JaHHbBIE y4e0OHO-UCCIIeI0BATENLCKOMN IeATeIbHOCTH,
BKJIIOYAs aHAJIU3 SKCIIEPUMEHTAIIbHBIX
pe3yJIbTaTOB, COMOCTABICHHS X C U3BECTHBIMU
aHaJloraMu
OIIK-4.4. Bnageer HaBbIKaMu ()OPMHUPOBAHUS
JIEMOHCTPALIMOHHOTO MaTepuaa u
IIPEJICTaBJICHUS PE3YJIbTAaTOB CBOEH
HCCIIEIOBATENbCKOM 1€ATEIbHOCTH Ha HAYYHbIX
KOH(EpEHIUAX, BO BpeMs IPOMEKYTOUHBIX U
HUTOTOBEIX aTTeCTaluil
Hayunsbie OIIK-5. Cnocoben OIIK-5.1. 3HaeT coBpeMeHHbIE
VICCIIEIOBAHMUS pelars Hay4yHo- UH(GOPMaIMOHHBIE TEXHOJIOTUH, IPUKIIATHBIE
HCCIIEIOBATENbCKUE anmnapaTHO-NPOrPAMMHBIE CPEACTBA U HOPMBI
3a/1a4u Ipu MH(POPMALIMOHHOM 0€30MaCHOCTH IS PELIeHUs
OCYIIIECTBICHUH Hay4HO-HCCJIEeI0BAaTENIbCKUX 3a/1a4 B 00J1aCTH
npogeccuoHaIbHON npodeccuoHaIbHOMN e TeTbHOCTH
JEATEIIbHOCTH C OIIK-5.2. YMmeeT npuMEHSTh COBPEMEHHBIE
MIPUMEHEHUEM MH(OPMAIIMOHHBIE TEXHOJIOTUU U TPUKIIATHBIE
COBpPEMEHHBIX anmnapaTHO-IPOrPaMMHBIE CPEACTBA JIS
MH(OPMATMOHHBIX pELIEHNs HAyYHO-NCCIIEI0BATENbCKHUX 3a/1a4 B
TEXHOJIOTHI U o0sactu npodeccrnoHalIbHOM 1eATeTbHOCTH
MIPUKJIaHBIX OIIK-5.3. Biageer coBpeMEHHBIMU
anmnapaTHo- MH(OPMALIMOHHBIMU TEXHOJIOTUSIMH U
MIPOTPaMMHBIX CPEJCTB | MPUKIAJAHBIMU allllapaTHO-NPOTPAMMHBIMU
CpeacTBaMu
HpHHHTI:Ie OTIK-6. Cniocoben OIIK-6.1. 3HaeT 0CHOBBI SKOHOMUYECKOMN
pelieHui MIPUHUMATH
3¢ hekTHBHOCTH U 0€30MaCHOCTH TEXHUYECKUE
000CHOBaHHBIE
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TEXHUUYECKUE PEIICHUS
B NpodeCCHOHATHHOU
JeSTEILHOCTH,
BBIOMpATh

3¢ heKTHBHBIC U
Oe3omacHble
TEXHUYECKUE CPEIICTBA
Y TEXHOJIOTHU

pElIeHUs TIPH IIAHUPOBAHUH IKCTICPUMEHTOB H
pa3paboTKe TEXHOJIOTHH

OIIK-6.2. YMeeT onpeaensaTs NepeucHb
000pyI0BaHUs HAa TPOU3BOJICTBE U B
naboparopuu, obecrieunBaroIiee 6e30MacHoe 1
3¢ GEKTUBHOE TPOU3BOJICTBO HIIU MPOBEICHNE
IKCIIEPUMEHTOB

OIIK-6.3. Bnageer HaBbIKaMH IPUHSATHS
000CHOBAaHHBIX TEXHHUYECKUX PEIICHUI B
poeCCUOHATILHOM I TETLHOCTH, BEIOOpa

3¢ (HEeKTUBHBIX U OE30TACHBIX TEXHUYECKHUX
CPEICTB U TEXHOJIOTHIA

[Tpumenenune OIIK-7. Cnocoben
IPUKIIAJHBIX aHAJIM3UPOBATh
prioran P ’ OIIK-7.1. 3naeT HOpMBI U IpaBUJIa COCTaBJICHUS
3HaHUH COCTaBIISITh U . .
TEXHUYECKOH TOKYMEHTaluu B 00J1aCTU CBOEH
IIPUMEHSATh .
po(heCCUOHATILHOM e TeIbHOCTH
TEXHUYECKYIO
OIIK-7.2. YMeer coCTaBIsATh U aHATIU3UPOBATH
JOKYMEHTALHIO,
CBSANIVIO C TEXHUYECKYIO JIOKyMEHTAIINIO, CBI3aHHYIO C
) . npogecCHOHATBHOMN 1S TETbHOCTBIO
npogeccuoHaIbHON
OIIK-7.3. Biageer HaBbIKaMU HUCIIOJIb30BAHUS
NeSITeTbHOCTHIO, B . .
TEXHUYECKOM TOKYMEHTAalluH, CBA3aHHON C
COOTBETCTBUM C o
o npogeCcCHOHATBHOM eI TETLHOCTHIO, B
JeHCTBYIOIIUMHI .
COOTBETCTBUM C ACUCTBYIOLIUMHU
HOPMaTHUBHBIMU
HOPMAaTHUBHBIMU JIOKYMEHTaMH B
JOKYMEHTaMH B N
. COOTBETCTBYIOLIEH oTpaciiu
COOTBETCTBYIOLIEH
OTpaciu
Nudopmannonnas | OIIK-8. Cnocoben OIIK-8.1. 3naet u cob0JaeT HOPMBI
0€30MacHOCTb ITOHUMATb TPUHIUIIBI nH(}OPMaLIMOHHON 6€30MacHOCTH B

paboThl COBPEMEHHBIX
MH(POPMaITMOHHBIX
TEXHOJIOTUMN U
WCIIOB30BATh UX JJIS
peuieHus 3aaa4y
npodecCuoHaIbHON
NEeATEIbHOCTH

npodeccuoHaIbHOM e TeTbHOCTH

OIIK-8.2. YMeer pemiaTh HHKEHEPHO-
TEXHUUYECKNE 3aJJa41 U 3a7ja4l BBIYHCIUTEIbHOU
MaTEeMaTHKH C IPUMEHEHUEM COBPEMEHHBIX
IIPOrPaMMHBIX KOMIUIEKCOB U SI3bIKOB
MIPOrpaMMHUPOBAHUS

OIIK-8.3. Biageet coBpeMEHHBIMU
MH(}OPMALIMOHHBIMU TEXHOJIOTUSIMU ITPH cOope,
aHanu3e, 00paboTKe U MpeACTaBICHUN
uHdopmanuu
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4.3 HpO(l)eCCI/IOHa.J'IbHBIe KOMIICTCHIIUA BBIITYCKHUKOB U HHAUKATOPBI UX JOCTUKCHUSA

OcHoBaHue
3amaua "
. OObexT unu o6acth Konu Kon n HanmeHoBanue (mpodeccroHambHBII
npodeccnoHaTBEHOMI
CATENBHOCTH 3HAHUS HauMeHoBaHue I1K nHauKaropa goctxenus [1IK CTaHJapT, aHAJIU3 OMBITA)
O060011eHHbBIE TPYAOBBIC (DYHKIIMHI
HayuHo-uccienoBaTejbCKUil THI 32124 MPO(ecCHOHATBHOM 1eATeILHOCTH
Beinonuenue XHUMHYECKOE, XUMUKO- ITIK-1 Cnocoben I1K-1.1 3HaeT ocHOBHBIE Amnanus TpeboBaHUi K

(byHIlaMeHTaJIbHBIX U
MPUKJIaJHBIX pabOT
MTOMCKOBOTO,
TEOPETUYECKOT0 U
AKCIIEPUMEHTAILHOTO
Xapakrepa ¢ Lelblo
oTpeeNeHUs
TEXHUYCCKUX
XapaKTEPUCTHK
HOBOM TEXHUKH, a
Tak)ke KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJIOTHYECKOM
JOKYMEHTAI1H.

TEXHOJIOTUYECKOE
MIPOM3BOJICTBO (B chepax:
pa3paboTKu U obecreueHus
KOMILIEKCHOTO KOHTPOJIS
MIPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepHaoB; MIPOU3BOICTBA
BOJIOKHUCTBIX
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepUasoB);

CKBO3HBIE BUJIBI
npodeccnoHanbHOM
JIEATEILHOCTH B
MIPOMBIIIIJICHHOCTH (B
chepax:
MaTepUaIoBEeTIECKOTO
o0OecrieyeHus
TEXHOJIOTMYECKOT0 ITUKJIA
MIPOU3BOJICTBA 0OBEMHBIX
HAHOMETAJIOB U
HAaHOKEPAMUK, CIIABOB U

UCIIONIb30BATh HA
IIPAKTHKE 3HaHUS 00
OCHOBHBIX THIIaX
METAJUIMYECKHX,
HEMETaJUTNYECKUX H
KOMITO3UITUOHHBIX
MaTepuaoB

Pa3jinduHOTro HAa3HAYCHU A,

0 BIUSHUU (hAa30BOTO U
CTPYKTYPHOTO

COCTOSIHHS Ha CBOMCTBa

MaTepuasoB

THUIIBI METAJUTHIECKHX,
HEMCTAINIMYCCKUX U
KOMITO3HIIMOHHBIX
MaTepralioB Pa3INIHOIO
Ha3HAYCHUS, O BIMSHUH
($a30BOro U CTPYKTYPHOTO
COCTOSIHHS Ha CBOWCTBa
MaTepUaIoB

[IK 1.2 Ymeert ucnonap3oBarh
Ha MPaKTHKE 3HAHUSA 00
OCHOBHBIX THUIIaX MaTEPUAJIOB
Y O BIUSHUU (a30BOro U
CTPYKTYPHOT'O COCTOSIHMS Ha
CBOMCTBA MAaTEepUAJIOB

I1K-1.3 Brnaneetr MmeTomamMu
MOVICKA M aHaJIH3a
nH(popManuu 00 OCHOBHBIX
TUTIaX MAaTEPHAIIOB U O
BIUSHUU (a30BOTO U
CTPYKTYPHOTO COCTOSIHHS Ha
CBOIICTBa MaTepHaioB

po(heCcCHOHATLHBIM
KOMIICTCHIIHSIM, MTPEIBSBISIEMBIM K
BBIITYCKHUKAM HaIPaBJICHHS
MOJTOTOBKH Ha PBIHKE TPY/a,
0000111eHuE 3apYOEIKHOTO OIBITA,
MIPOBEJICHUS KOHCYJIBTAIUN C
BEAYIIUMHU paObOTOIATEIISIMH,
00BbeTMHEHUAMH paboToaaTenen
OTpaciiv, B KOTOPOM BOCTPEOOBAHbI
BBIMTYCKHUKHU B paMKax
HaMpaBlIEHUS TTOJITOTOBKH.
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COCIUHEHMI, KOMIIO3UTOB
Ha UX OCHOBE U U3JCIINN U3
HUX, TEXHOJIOIMYECKOT O
obecredyeHus oJIHOTro
LMKJIa UX IPOM3BOJICTBA U
U3JIEIUH U3 HUX, a TAKKe
IIPOU3BOJCTBA U3JIEIUH C
HAaHOCTPYKTYPUPOBaHHBIMU
KepaMU4ECKUMU
MTOKPBITUSAMU; U3MEPEHHUS
[apaMeTpoB U
MoOJU(UKAIK CBOMCTB
HaHOMATEpPHUAJIOB U

HaHOCTPYKTYD).
Beinonuenue XHWMHYECKOE, XUMUKO- [1K-2. Cnocoben I1K-2.1. 3HaeT ocHOBHbIE Amnanu3 TpeOoBaHU K
(byHIaMEHTAJIBHBIX U | TEXHOJIOTUYECKOE IPUMEHSTh HaBbIKU HNPUHIUIBI U METOIUKH npodeccuoHATbHBIM

MPUKJIaJHBIX pabOT
MTOMCKOBOTO,
TEOPETUYECKOTO U
AKCIEPUMEHTAIBHOTO
Xapakrepa ¢ Lelblo
OIIpeEICHUS
TEXHUYCCKUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
Tak)Ke KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJIOTHYECKOM
JOKYMEHTAI1H.

MIPOU3BOJICTBO (B chepax:
pa3paboTKu U obecreueHus
KOMILIEKCHOTO KOHTPOJIS
MIPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepHaJioB; MPONU3BOICTBA
BOJIOKHUCTBIX
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepUasoB);

CKBO3HBIE BUIBI
npodeccnoHanbHOMI
JIEATEILHOCTH B
MIPOMBIIIIJICHHOCTH (B

chepax:

HCIIOJTb30BaHMS
MIPUHITATIOB U METOJIMK
KOMILICKCHBIX
HCCJIeIOBaHUIM,
HUCIIBITAaHUI 1
JINarHOCTUKHU
MaTepHuaioB,

W3JIeNTUI U IPOLIECCOB UX
MPOU3BOJICTBA,
00paboTKu 1
MoauUKaIIH, BKITIOYast
CTaHJapTHBIE U
cepTuUKaIMOHHBIC
UCIIBITAaHUS

KOMIUIEKCHBIX MCCIIEI0BAaHUM,
UCTIBITAHUN U TUarHOCTUKU
MAaTEepHAIIOB, U3JETUNA U
IIPOLIECCOB UX MPOU3BOACTBA,
00paboTKy U MoauUKaLuH,
BKJIIOYasl CTaHJIapTHBIE U
cepTu(UKaIOHHbIE
UCTIBITAHUS

[1K-2.2. YMmeeT npUMEHATH
HaBBIKM KOMILJIEKCHBIX
HUCCIICIOBAHUM, UCIIBITAHUM U
JIMarHOCTUKU MaTepUaoB,
W3IEJIUI U TPOIIECCOB UX
POM3BOJICTBA, 00PabOTKU U
Mo u(UKaIK, BKIIIOYas
CTaHJapTHBIE U

KOMIIECTCHIHAM, NPCABABIACMBIM K
BBIITYCKHUKAM HaIlPaBJICHHUS
MMOATOTOBKH HA PBIHKE TPy/aa,
0000111eHuE 3apYOEIKHOTO OIBITA,
IMPOBCACHUA KOHCYJ'II)TaHI/Iﬁ C
BEYIIMMHU paboTONATEISIMH,
o0beAMHEeHUAMHU paboToaaTeneit
0Tpaciu, B KOTOPOH BOCTPEOOBAHBI
BBIITYCKHHUKH B paMKax
HarpaBJIeHUS TOATOTOBKH.

[TpodeccnonanbHbIi cTaHAApT
29.004 «Creunaanuct B 001aCTH
MPOEKTUPOBAHUS U
COITPOBOKICHHS IPOU3BOJICTBA
OITOTEXHUKHU, OIITHYECKUX U
ONTHUKO-JIEKTPOHHBIX MPUOOPOB U

19




MaTepuaioBeI4eCKOro
obecrnieueHUs
TEXHOJOTHUYECKOTO IHUKJIa
MIPOM3BOJICTBA 0ObEMHBIX
HAaHOMETAJIOB U
HAHOKEpPaMHUK, CILJIABOB U
COCIUHCHMI, KOMIIO3UTOB
Ha UX OCHOBE U U3CIIHUM U3
HHX, TEXHOJOTUYECKOTO
obecrneyeHus IOJIHOTO
LUKJIa UX TTPOU3BOACTBA U
HU3JICIINM U3 HUX, a TAKKE
IIPOU3BOJCTBA U3JIEIUH C
HaHOCTPYKTYPUPOBAHHBIMU
KepaMHUUECKUMHU
MOKPBITUAMU; U3MEPECHUS
rapamMeTpoB U
Moau(pUKaAIUU CBONCTB
HaHOMAaTEPHUAJIOB U

HaHOCTPYKTYD).

cepTuduKaoOHHbIC
UCIBITAaHUS

I1K-2.3. Bnageer OCHOBHBIMHA
METOJIaMU KOMILIEKCHBIX
HUCCJIeIOBAaHUM, UCIILITAHUM 1
JTUArHOCTHKU MaTepUasoB,
W3IEIUN U TPOLIECCOB UX
MIPOM3BOJICTBA, 00PAOOTKHU U
MoauduKayy, BKIIOYast
CTaHJapTHBIC U
cepTuHUKaAIIMOHHbBIC
UCIIBITAHUS

KOMILJIEKCOBY, YTBEPKIACHHBIN
npuKa3zoM MuHHCTEpCTBA Tpya U
COLMAIIBHOM 3auThl Poccuiickon
®enepanuu ot 24.12.2015. N
1141m,

OO6o00menHas TpyaoBas GpyHKITUs
B. IIpon3BOICTBO ONTOTEXHUKHU,
ONTUYECKUX U ONTHKO-
AIIEKTPOHHBIX TPUOOPOB U
KOMILJIEKCOB

B/04.6. Kontpois kauecTBa
BBIITYCKa€MON ONTHYECKOM
MPOYKITHH

(ypoBeHb KBamu(puKaIuu — 6).

[TpodeccuonanbHblil cTaHAapT
26.006 «Crienuanuct o
pazpaboTke
HAaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTEPHUAJIOB)
(yTB. npuka3zom MuHucrepcTBa
TpyZAa U COLMAIbHOM 3aluThl PO
ot 08.09.2015 N 604#.)

B/04.6 Opranusanus npoBeieHus
UCIBITAHUN TEXHOJIIOTUYECKUX U
(GYHKIIMOHAJIbHBIX CBOWCTB
HaHOCTPYKTYPUPOBAHHBIX
KOMITO3UIIMOHHBIX MaTepuaioB
(ypoBeHb kBasubuKauu — 6).
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Brimonnenue
(byHIaMeHTAJIbHBIX U
MPUKIIAAHBIX PadoOT
MTOMCKOBOTO,
TEOPETUIECKOTO U
AKCIIEPUMEHTAILHOTO
Xapaktepa ¢ UeIbio
ornpeaeneHus
TEXHUYECKUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
Tak)ke KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJIOTUYECKOU
JOKYMEHTAITUH.

XHUMHUYECKOE, XUMHKO-
TEXHOJIOTUYECKOE
MIPOU3BOJICTBO (B chepax:
pa3paboTKu U obecreueHus
KOMIUICKCHOTO KOHTPOJIS
MIPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepUasoB; MPOU3BOJICTBA
BOJIOKHUCTBIX
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepUajoB);

CKBO3HBIE BUIBI
npodeCcCuOHAIBHON
JIeITEIILHOCTU B
MIPOMBIIIICHHOCTH (B
chepax:
MaTepuaioBeI4eCKOro
o0OecrieueHus
TEXHOJOTHYSCKOTO ITUKIa
MIPOU3BOJICTBA 0OBEMHBIX
HAHOMETAJIOB U
HaHOKEpPaMUK, CTUIABOB H
COCIUHCHHI, KOMIIO3UTOB
Ha UX OCHOBE U U3JCIIUM U3
HUX, TEXHOJOTHYSCKOIO
o0ecrneueHUsl OJIHOTO
[UKJIa UX TTPOU3BOJICTBA U
W3ICIUI U3 HUX, a TAKXKE
MPOU3BOACTBA U3JEITUH C
HAaHOCTPYKTYPHUPOBAHHBIMU

[1K-4. I'oToB IpOBOIUTH
0030p OTE€4YEeCTBEHHOI U
3apyO0eKHON HAYyIHO-
TEXHUYECKOH
uHpopManuu B 00J1aCTH
($hOTOHMKHU U
AIIEKTPOHUKHU

[1K-4.1. 3naet nops10k
nmoadopa v OLIEHKU
JUTEPATypPHBIX UCTOYHUKOB U
BBICTPAUBaHUS JIOTHYECKUX
CBsI3€d MEXIy HUMU

[1K-4.2. YMeeT ocyiecTBIsATh
MIOUCK, 00pabOTKy U aHAJIH3
Hay4YHO-TEXHUUYECKOH
uHpopManuu B 00J1aCTH
(OTOHMKH U SJIEKTPOHUKH, B
TOM YHCJIE C IPUMEHEHUEM
COBPEMEHHBIX TEXHOJIOTHH.
I1K-4.3. Bnageet HaBbIKaMU
oOpaleHns ¢ Hay4HOU U
TEXHUYECKOH JINTEPaTypou B
00J1aCTH TEXHOJIOTUH U
CBOMCTB MaTe€pUajoB
(OTOHMKH U SIEKTPOHUKH.

Amnanuz TpeboBaHU K
poeCCHOHATHLHBIM
KOMIIETEHIIHSIM, TIPEABSABISIEMBIM K
BBIITYCKHHKAM HaIPaBJICHHS
MOJrOTOBKU Ha PBIHKE TPy/a,
0000111IeHIE 3apyOEIKHOTO OTIBITA,
MIPOBE/ICHUS KOHCYJIbTALUN C
BEAYIIUMHU pabOTOIATEIISIMH,
00BbeTMHEHUAMH paboToaaTenen
0Tpaciy, B KOTOPOH BOCTPEOOBaHBI
BBIITYCKHUKH B paMKax
HAIPaBJICHUS TIOJTOTOBKH.

[TpodeccrnonanbHblil cTaHAapT
40.011 «Crenuanuct o Hay4Ho-
HCCIIEI0BATEIILCKUM U OIIBITHO-
KOHCTPYKTOPCKUM pa3zpaboTKam»
(yTB. mpuKka3oM MuHHCTEpCTBA
TpyJAa U COLMAIbHOM 3aluThl PO
ot 12.12.2016 N 7271.)

B/02.6 IlpoBenenue padboT no
00paboTKe U aHaIM3y HAY4HO-
TEXHUYECKOH HH(OpMaIH 1
pe3yabTaTOB UCCIIEOBAHUMN
(YpoBeHb KBaH(UKAIUH - 6)
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KepaMHUEeCKUMU
MTOKPBITUSMU; U3MEPECHHSI
rapamMeTpoB U
Moau(UKaAIUU CBONCTB
HaHOMAaTEpHUAJIOB U

HaHOCTPYKTYD).

TexH0JIOrn4ecKri THII 32124 NPO(PecCHOHATIBLHOM AesITeJIbHOCTH

Brinosinenue
(byHIaMEHTAIIbHBIX U
MPUKJIaJHBIX pabOT
MTOMCKOBOTO,
TEOPETHUYECKOTO 1
AKCIIEPUMEHTAILHOTO
XapaxkTepa ¢ LeJbIo
oTpeeNeHUs
TEXHUYECKHUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
TaKXe KOMIUIeKCca
paboT 1o pa3paboTke
TEXHOJIOTHYECKOM
JIOKyMEHTAIUH.

XHUMHUYECKOE, XUMHKO-
TEXHOJIOTHYECKOE
MIPOM3BOJICTBO (B chepax:
pa3paboTKu U obecreueHus
KOMIUICKCHOTO KOHTPOJIS
MIPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepHasoB; MPOU3BOJICTBA
BOJIOKHUCTBIX
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITHOHHBIX
MaTepUasoB);

CKBO3HBIE BUIBI
npodeccnoHanbHOM
JIEATEILHOCTH B
MIPOMBIIIIJICHHOCTH (B
chepax:
MaTepUaIoBEeTIECKOTO
o0OecrieyeHus
TEXHOJIOTMYECKOT0 ITUKJIA
MIPOU3BOJICTBA 0OBEMHBIX
HAHOMETAJIOB U

[1K-3. Cnocoben
UCIIO0JIb30BaTh HA
NPaKTUKE 3HAHUS O
TPATUIIMOHHBIX U HOBBIX
TEXHOJIOTUIECKUX
nporieccax,
pa3zpabaThIBaTh
PEKOMEH/IAIUH 110
COCTaBy, TEXHOJIOTHH
MPOM3BOJICTBA U
crocobam 00paboTKH
KOHCTPYKLIMOHHBIX,
(YHKIIMOHATBHBIX,
KOMITO3UIIMOHHBIX U
MHBIX MaTEPUAJIOB C
LEJIBIO MTOBBIIIEHUS UX
KOHKYPEHTOCIIOCOOHOCTH

[1K-3.1. 3naeT TpauLIMOHHbIE
Y HOBBIE TEXHOJIOIMUYECKHUE
MPOIIECCHI TOMYYCHHS U
MoOIU(UKAIIMY MaTepHaJIOB C
IEJIBIO TTOBBIMICHUS UX
KOHKYPEHTOCIIOCOOHOCTH
I1K-3.2. YMeer ucnosab3oBaTh
Ha MPaKTHKE 3HAHUSA O
TPaTUIIMOHHBIX U HOBBIX
TEXHOJIOTUYECKUX MPOLECcCcax
MOJIy4yeHUs: U 00paboTKU
KOHCTPYKLIMOHHBIX,
(YHKIIMOHATIBHBIX,
KOMITO3UILIMOHHBIX U UHBIX
MaTepHaioB

I1K-3.3. Bnaneer MeTomamMu
MIOJTyYCHHUS ¥ aHAJIM3a
uH(pOpMaIUHU TI0 COCTaBY,
TEXHOJIOTUH MTPOU3BOICTBA
croco6am 006paboTKH
KOHCTPYKIIMOHHBIX,
(bYHKINOHATIBHBIX,
KOMITO3HUITMOHHBIX M WHBIX
MaTepHaJIoB C IEIIbI0

AHanu3 TpeOoBaHMIA K
po(hecCHOHATLHBIM
KOMIIETCHIIHSIM, MTPEIBSBISIEMBIM K
BBIITYCKHUKAM HaIPaBJICHHS
MOJTOTOBKH Ha PBIHKE TPYa,
0000111eHuE 3apYOEIKHOTO OIBITA,
MIPOBEJICHUS KOHCYJIBTAIUN C
BEAYIIUMHU pabOTOIATEIISIMH,
00BbeIMHEHUAMH paboToaaTeNen
OTpaciiv, B KOTOPOM BOCTPEOOBAHbI
BBIITYCKHHUKH B paMKax
HAIpPaBIIEHUS TOITOTOBKH.
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HAaHOKEPAMUK, CIUIABOB U
COCAMHCHHI, KOMIIO3UTOB
Ha UX OCHOBE U M3ACIUM U3
HHX, TEXHOJIOTHYECKOTO
obOecrneueHUs IOJIHOTO
IUKJIa UX TTPOU3BOJCTBA U
U3ICIUN U3 HUX, a TAKXKE
MIPOM3BOJICTBA U3JICTUH C
HAaHOCTPYKTYPHUPOBAHHBIMU
KepaMHUYECKHUMHU
MTOKPBITUSMU; U3MEPCHHUS
rapaMeTpoOB H
MOIH(HUKAIIIN CBOWCTB
HaHOMAaTEPHAJIOB H

HAaHOCTPYKTYD).

IIOBBIIICHUA UX
KOHKypeHTOCHOCOGHOCTI/I
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Brimonnenue
(byHIaMeHTAJIbHBIX U
MPUKIIAAHBIX PadoOT
MTOMCKOBOTO,
TEOPETUIECKOTO U
AKCIIEPUMEHTAILHOTO
Xapaktepa ¢ UeIbio
ornpeaeneHus
TEXHUYECKUX
XapaKTePUCTHK
HOBOM TEXHUKH, a
Tak)ke KOMIUIeKca
paboT 1o pa3paboTke
TEXHOJIOTUYECKOU
JOKYMEHTAITUH.

XHUMHUYECKOE, XUMHKO-
TEXHOJIOTUYECKOE
MIPOU3BOJICTBO (B chepax:
pa3paboTKu U obecreueHus
KOMIUICKCHOTO KOHTPOJIS
MIPOU3BOJICTBA
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepUasoB; MPOU3BOJICTBA
BOJIOKHUCTBIX
HAaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepUajoB);

CKBO3HBIE BUIBI
npodeCCuOHAITBHON
JIeITEIILHOCTU B
MIPOMBIIIICHHOCTH (B
chepax:
MaTepuaioBeI4eCKOro
o0OecrieueHus
TEXHOJIOTHYCCKOTO ITUKIIA
MIPOU3BOJICTBA 0OBEMHBIX
HAHOMETAJIOB U
HaHOKEpPaMUK, CTUIABOB H
COCIUHCHHI, KOMIIO3UTOB
Ha UX OCHOBE U U3JCIIUM U3
HUX, TEXHOJOTHYSCKOIO
obOecrneueHys OJIHOTO
[UKJIa UX TTPOU3BOJICTBA U
W3ICIUI U3 HUX, a TAKXKE
MPOU3BOACTBA U3JEITUH C
HAaHOCTPYKTYPHUPOBAHHBIMU

[1K-5. Cnocoben
MIPOBOAUTDH PacueThl U
MIPOTHO3UPOBAHUE
CBOIICTB MaTepHalioB
(bOTOHUKH U
AIIEKTPOHHUKHU B paMKax
napameTpoB "cocTas -
CTpPYKTYypa - cBoMcTBa"

ITK-5.1. 3naet kpurepuun
BbIOOpA MapaMeTpoB JIst
pacuera ¥ MpOoTrHO3UPOBAHUS
CBOWCTB MaTepHajIoB

[1K-5.2. YmMeet paccuuThIBaTh
napaMeTpbl TEXHOJIOTHIECKUX
MPOLECCOB K CBOMCTB
MaTepHaJioB, B TOM YHUCIIC
U(POBBIMU METOTAMH
[1K-5.3. Bnageer
AHAUTUTUICCKUMU H
YHCJICHHBIMHA METOIaMH B
00J1aCTH MOJTY4E€HUS HOBBIX
MaTepHaioB GOTOHUKH H
AJIEKTPOHUKH.

Amnanuz TpeboBaHU K
poeCCHOHATHLHBIM
KOMIIETEHIIHSIM, IPEAbIBISEMBIM K
BBIITYCKHHKAM HaIPaBJICHHS
MOJrOTOBKU Ha PBIHKE TPy/a,
0000111eHIE 3apyOEKHOTO OIIBITA,
MIPOBE/ICHUS KOHCYJIbTALUN C
BEAYIIUMHU pabOTOIATEIISIMH,
00BbeTMHEHUAMH paboToaaTenen
0Tpaciy, B KOTOPOH BOCTPEOOBaHBI
BBIITYCKHUKH B paMKax
HAIPaBJICHUS TIOJTOTOBKH.

[TpodeccuonanbHblil cTaHAapT
40.037 «Crienuanuct 1o
pa3paboTKe TEXHOJIOTUU
MIPOM3BOJICTBA MPHOOPOB
KBaHTOBOU 3JIEKTPOHUKH U
(OTOHUKHY, YTBEPKICHHBIN
npuKa3oM MUHHCTEPCTBA TPyAa U
COLMAIIBHOM 3auThl Poccuiickon
®enepaunn ot 10.07.2014 N 446H,
O060061eHHas TpynoBas QyHKIUS
D. Pazpabotka u o60cHOBaHUE
TEXHUYECKHUX TPEOOBAHUM K
MOJICPHU3AINHN TEXHOJIOTUIECKUX
JIMHUM.

D/04.6 Pa3paboTka METOIUK U
TEXHUYECKOE PYKOBOJICTBO
JKCIIEPUMEHTAIBHON TPOBEPKOU
TEXHOJIOTUYECKUX MPOIECCOB U
UCCIICIOBAaHUEM TTapaMeTPOB
HAHOCTPYKTYPHBIX MaTepPHAIOB
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KepaMHYE€CKUMU
MTOKPBITUSMU; U3MEPECHHSI
rapamMeTpoB U
Moau(UKaAIUU CBONCTB
HaHOMAaTEpHUAJIOB U

HaHOCTPYKTYD).).

(ypoBeHnb kBanmudukau — 6).

29.004 «Crneruanuct B 001actTu
MPOEKTUPOBAHUS U
COIIPOBOKJICHUS ITPOU3BOJICTBA
ONTOTEXHUKH, ONTUYECKUX U
OIITUKO-3JIEKTPOHHBIX MPHOOPOB U
KOMILIEKCOBY, YTBEPKICHHBIH
npruKka3oM MHUHHUCTEpPCTBA TPpyAa U
COLIMAJIBHOM 3aIuTEl Poccuiickoi
®denepanuu ot 24.12.2015. N
1141n,

O06006menHas TpynoBast pyHKIHSL
B. IIpoekTupoBanue u
KOHCTPYMPOBAHHE ONITOTEXHUKH,
ONTHYECKUX U ONTHKO-
AIIEKTPOHHBIX TPUOOPOB U
KOMILJIEKCOB

B/02.6. Onpenenenue yciaoBuii u
PEKHUMOB IKCIUTYaTaIlHH,
KOHCTPYKTUBHBIX OCOOCHHOCTEN
pa3pabaTeiBaeMON ONTOTEXHUKH,
ONTHYECKUX W ONTHKO-
AIIEKTPOHHBIX MPUOOPOB U
KOMIIJIEKCOB

(ypoBeHb KBamupUKaIu — 6).
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I1K-6. Criocoben
pas3pabaTbIBaTh HOBBIC
MaTepHalbl U
MOIU(PHUIIMPOBATH
CYIIECTBYIOIIINE
MatepHraibl GOTOHHKH U
SJIEKTPOHUKHU HA PAa3HOM
YpOBHE
YIOPSAAOYEHHOCTU

CTPYKTYpBbI

[TK-6.1. 3Haet ¢pusuko-
XUMHUYECKHE OCHOBBI pabOTHI
npubOpoB (HOTOHHUKH U
AIIEKTPOHHON TEXHUKU
[1K-6.2. YMeer onieHuBaThH
napameTpbl paboThl MPUOOPOB
AIIEKTPOHUKHU U (DOTOHHUKH
UCXOJISl U3 COCTaBa,
CTPYKTYPBI U CBOMCTB
MaTepuasoB ISt HUX

I1K-6.3. Bnageer OCHOBHBIMA
METOJIaMU MOJTy4YEHUS
MaTepHragoB (POTOHUKHU H
AIIEKTPOHUKHU

Amnanuz TpeboBaHU K
poeCCHOHATHLHBIM
KOMIIETEHIIHSIM, TIPEABSABISIEMBIM K
BBIITYCKHHKAM HaIPaBJICHHS
MOJrOTOBKU Ha PBIHKE TPy/a,
0000111eHIE 3apyOEKHOTO OIIBITA,
MIPOBE/ICHUS KOHCYJIbTALUN C
BEAYIIUMHU pabOTOIATEIISIMH,
00BbeTMHEHUAMHU paboToaaTeNeH
0Tpaciy, B KOTOPOH BOCTPEOOBaHBI
BBIITYCKHUKH B paMKax
HAIPaBJICHUS TIOJTOTOBKH.

[TpodeccuonanbHblil cTaHAapT
40.037 «Crienuanuct 1o
pa3paboTKe TEXHOJIOTUU
MIPOM3BOJICTBA MPHOOPOB
KBaHTOBOU 3JIEKTPOHUKH U
(OTOHUKHY, YTBEPKICHHBIN
npuKa3oM MUHHCTEPCTBA TPyAa U
COLMAIIBHOM 3auThl Poccuiickon
®enepaunn ot 10.07.2014 N 446H,
O060061eHHas TpynoBas QyHKIUS
D. Pazpabotka u o60cHOBaHUE
TEXHUYECKHUX TPEOOBAHUM K
MOJICPHU3AINHN TEXHOJIOTUIECKUX
JIMHUM.

D/04.6 Pa3paboTka METOIUK U
TEXHUYECKOE PYKOBOJICTBO
SKCIIEPUMEHTAIBHON ITPOBEPKOM
TEXHOJIOTUYECKUX MPOIECCOB U
UCCIICIOBAaHUEM TTapaMeTPOB
HAHOCTPYKTYPHBIX MaTepPHAIIOB
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(ypoBeHb kBasMpuKauu — 6).

[TpodeccnonanbHbIi cTaHIAPT
29.004 «CreuuanucT B 00J1acTu
MPOSKTUPOBAHUS U
COIPOBOKICHHS MPOU3BOJICTBA
ONTOTEXHUKH, ONITHYECKUX H
ONTHUKO-3JIEKTPOHHBIX PUOOPOB U
KOMILJIEKCOBY, YTBEPKICHHbIN
npuKa3oM MuHHCTEpCTBA TPpyAa U
COLMAIIBHOM 3auThl Poccuiickoin
®enepanuu ot 24.12.2015. N
1141mn,

O06o0uenHas TpynoBas GyHKIUS
B. IIpon3BOICTBO ONTOTEXHUKH,
ONTHYECKUX U ONTHKO-
AIIEKTPOHHBIX TPUOOPOB U
KOMILJIEKCOB

B/04.6. Kontpois kauecTBa
BBIITYCKAa€MOMW ONTHUYECKON
MIPOTYKITAH

(ypoBeHb KBamU(pUKAIUK — 6).
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5 AHHOTAIIMA PABOYUX ITPOI'PAMM JIUCHHUIIVINH, ITIPAKTUK U T'HA

5.1 lucunnjuHbI 00s13aTeJIbHON YacTu

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«AHOCTpaHHBIN SA3BIK»

1. Ieap AUMCHMIUVIMHBI — MpHOOpeTeHHE OO0ydarolmuMucs oOued, KOMMYHHKaTHUBHON u
npodeCCHOHATBPHON KOMIETEHIMH, ypPOBEHb KOTOPBIX Ha OTACIBHBIX H3Tamax S3bIKOBOH MMOITOTOBKH
II03BOJISIET UCIIOJIb30BAaTh MHOCTPAHHBIN SI3bIK IPAKTUYECKH KaK B IPo(eccuoHanbHOM (IIPOU3BOJACTBEHHON U
Hay4HOM) JAESITeIIbHOCTHU, TAaK U JIJIS 1[eJIe caMo0oOpa3oBaHusl.

2. B pe3yabTrare nu3ydyeHus JUCHUILINHBI 00y4aI0IIUIICSH T0JKEH

Obnadamye CleAyIOMUMI KOMIIETCHIIUSAMU ¥ WHAUKATOPAMH UX TOCTH)KCHUS .

VK-4.1; YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9.

3uamo:

- OCHOBHBIE CIIOCOOBI COYETAEMOCTH JIEKCMYECKUX EIMHULl M OCHOBHBIE CIOBOOOpa30BaTENIbHbIE
MO/JIENH;

- pyCCKHE SKBHMBAJCHTHl OCHOBHBIX CJIOB M BBIPQKEHUH peyd B NpoOlecce MEKIMYHOCTHOIO HU
MEXKYJIbTYPHOTO B3aUMOJICHCTBUS;

- OCHOBHBIE NIPUEMBI U METOIbI peeprUpOBaHUS U AaHHOTUPOBAHUS JIUTEPATYPHI;

- MIACCUBHYIO M aKTHBHYIO JEKCHKY, B TOM YHCJIE€ OOLICHAYYHYIO M CIEHUATBHYIO TEPMHUHOJIOTHIO,
HE00XO0IUMYIO 11l pabOThl Ha/l TUIIOBBIMU TEKCTAMU;

- IpUeMbI PabOTHI C OPUTMHAIBHOM JINTEPATYPOI HA NHOCTPAHHOM SI3BIKE.

Ymemn:

- paboTaTh C OPUTHHAIBHON JTUTEPATYpON HA HHOCTPAHHOM SI3BIKE;

- paboTaTh CO CI0BapeEM;

- BECTM MEpPENUCKY Ha HM3y4aeMOM S3bIKE C LEJIbI0 MEXKIMYHOCTHOTO U MEXKYJIbTYPHOIO
B3aUMO/ICICTBHUS;

- BECTH PEUEBYIO JI€ATEIILHOCTh MPUMEHUTEIHHO K cdepe ObITOBONH U mpodeccrHoHambHOM
KOMMYHHKAIUH.

Braoemy:

- UHOCTPAHHBIM SI3BIKOM Ha YPOBHE MEXIMYHOCTHOTO M MEXKKYJIbTYPHOTO OOIIEHUS, HaBbIKAMU U
YMEHMSIMH PEUEBO e TEIbHOCTH PUMEHUTENBHO K cpepe ObITOBOM U npodeccroHabHON KOMMYHHUKAIUH,
OCHOBaMHM IyOJINYHOM peun;

- OCHOBaMHM peepUpOBaHMs U aHHOTUPOBAHMSI IUTEPATYPhl HA U3y4aeMOM MHOCTPAHHOM SI3bIKE.

3. Kparkoe cogep:kanue TUCHHUIINHBI

Pa3nea 1. 'pammaTnyeckne M JJeKcHYeCKHe TPYAHOCTH M3Y4aeMoro si3bIKa.

1.1 CopspkeHue M M3MEHEHME TJIarojia-CBsi3kM B (opMax HacTOsIero BpeMeHH. BugoBpemeHHbIe
¢dopmbl rmarosnoB. (OOpa3zoBaHuEe (GOpPM MPOCTHIX, MPOJOJDKEHHBIX, MEPPEKTHbIX U MNepPeKTHO-
IPO/IOJDKEHHBIX BpEMEH Tjarojia. BorpocuTenbHble MpeUIoKEeHUsI B pa3IUUHbIX BpemeHax. OOpa3oBaHue
OTpULATENBbHBIX (POPM TJIarosia B pa3iMuHbIX BpeMEHaXx.

1.3 OOpa3oBaHue NPOCTHIX, MNPOAODKEHHbIX, NEP(EKTHBIX BPEMEH IJIAroJbHbIX (opM
ynotpebieHue ¢opM crpaaarenbHoro 3anora.l.4. Bunospemennsie (opmbl riarongos. OOpa3zoBaHue
IPOCTHIX, MPOJOKEHHBIX, MEPPEKTHBIX M MNepPeKTHO-NPOJOKEHHBIX BpeMeH. BompocurenbHble
MpEeJIOKEHHS B pa3IMYHbIX BpeMeHax. O0pa3oBaHue OTpULIATENbHBIX (JOPM IJ1arojia B pa3IuyHbIX BpEMEHaX.

1.4 Ilpuyactus. [IpuuacTus HacTosIero U mpoleamero BpeMenu. [lepdexTabie GopmMbl TpUIACTHSL.
MecTo npuyacTuii B npeasioskeHnu. AOCONIOTHBIN MPUYaCTHBIN 060POT.

1.5 Undunutus. @opmbl nHpuHUTHBA. [IponomkeHHbld U meppekTHbIH MHPUHUTHB. DyHKIUU
MH(QUHUTHBA B NpenioxeHnu. O6pa3oBaHue U ynorpebsiaeHre WHOUHUTUBHBIX O0OPOTOB THIIA «CIOKHOE
MOJJIEXKALIEEN U «CIOKHOE JOTIOJTHEHUEY.

1.6 Monanbeubie riaronsl. CTpykTypa npeaioxenus. [Ipuanumner cioBoobpazoBanus. CokpaiieHus
(a66peBuarypsl). O603HaueHue natbl [IpaBuia YTeHUs XMMHUYECKHX 3JEMEHTOB, 0003HaueHUil U hopmyn
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HEOPraHWYECKUX COCIMHEHUM UM YPaBHEHHMM XUMHUYECKHUX peakuui. [IpaBuiia yreHHs €IUHHUI U3MEPEHHUS.
[TpaBuiia 4TeHNsT HAUMEHOBAHUNM OCHOBHBIX OPraHMYECKUX COCTUHCHHMN.

Pa3neu 2. PazBuTHEe HABBIKOB YTEHUSI TEMATHYECKHX TEKCTOB.

2.1 YreHne TEKCTOB MO TEMaM:

2.1.1. BBenenue B crienagbHOCTh

2.1.2. JI.1. Menaencen

2.1.3. PXTY um. JI.1. MenneneeBa

2.1.4. Hayka u Hay4HbI€ METO/bI, HAYYHbIE CTaTbH

2.1.5. CoBpemeHHbIE HH)KEHEPHBIE TEXHOJIOTUU

2.1.6. Xumuueckoe npeanpusTie

2.1.7. Xumudeckas 1aboparopusi. TexHruka 0€301acHOCTH B JJabopaTtopur. MI3MepeHns: B XUMUYECKOU
naboparopuu

2.1.8. Xumus Oymaymero.

2.1.9. buorexnonorusa @apMaleBTUYECKUE IPOU3BOICTBA.

2.1.10. 3enenas xumusi. [IpoGiieMbl SKOIOTHH.

2.2 Tlonstue o Buumax 4yreHus. lIpocMoTpoBOe uTeHHME Ha NpuMepax TEKCToB o xumuu, .M.
Menaeneese, PXTY um, [[.1. Menneneera.

AKTHUBH3A1US JIEKCUKHU IPOYUTAHHBIX TEKCTOB.

2.3 W3zyuyaroiiee uTeHne HayYHBIX U HAyYHO-TIOMYJISPHBIX TEKCTOB 10 BRIOPAHHOM CIIEIMaTbHOCTH Ha
npumepe TeKcToB: «Hayka 1 HayuyHble METO/IBIY», « XUMUYECKOE NpeAnpusiTiue», «CoBpeMEHHbIE HHKEHEPHbIE
TEXHOJOTHN», «XuMudeckas mnaboparopus. TexHuka Oe3zomacHOCTH B Jaboparopuu. l3mepenus B
XUMHUYECKOM Jnabopatopun», «Xumus Oynymero. CoBpeMEHHblE TEHICHIMM DPa3BUTHUS HayKHU»,
«buorexnomnorus. dapmareBTHUECKHE TPOU3BOJCTBAY, «3eneHas Xxumus. [IpoOiaemMbl 3KOTOTUnY.

Jlexcuueckre 0COOEHHOCTH TEKCTOB HAYYHO-TEXHUYECKOW HAalIPpaBJI€HHOCTU. TepMUHOIOTUSI HAYy4YHO-
TEXHUYECKOH JINTEPaTypbl HA U3Yy4aEMOM SI3bIKE.

Pa3nea 3. IlpakTuka ycTHOM peun

3.1 IIpakTrka yCTHOHM peuu Mo TemMam:

3.1.1. «I'oBopuM o cebe, 0 cBoeit Oymymieit npodeccun,

3.1.2. «Moii yHuBepcuTeT»,

3.1.3. «YHUBEPCUTETCKUN KaMITyC)»

3.1.4. «At the bank»

3.1.5. «Applying for a job» u T.1.

3.2 MoHosoruueckas peub o TeMe «o cebe u o oyaymei npopeccun». Jlekcuueckne 0COOEHHOCTH
MOHOJIOTHYECKOHN peYH.

3.3 PeueBoil 3TUKET MOBCEIHEBHOrO OOIIEHUS (3HAKOMCTBO, NPEACTaBJICHUE, YCTAHOBIIEHHE U
NOJIEpKaHUE KOHTAKTa, 3alpoc M coollieHue uHpopManuu, MoOyXKIE€HHE K JEHWCTBUIO, BBIpaXKCHHE
pOCHOBI, COTJIACHS).

Oco0eHHOCTH AUATOTUYECKON peun 1o MPOUIEHHBIM TEMaM.

Pa3nea 4. Oco0eHHOCTH SI3bIKA CNIEHHATBHOCTH

I'pammaTHUeckue TPYJHOCTH S3bIKA CHEIUATIbBHOCTHU

4.1. I'paMMaTrnyecKue U JIEKCUYECKUE TPYIHOCTH SA3bIKA CIIEHUAIBHOCTH:

Pa3znuuHble BapuaHThl epeBo/ia MPUYACTU Ha pyccKui s3bIK. [IpudacTHbie 000pOTHI U PUEMBI UX
NepeBojia Ha PYCCKUM SA3BIK.

4.2. CocnaratenbHoe HakJoHeHHE. DOpPMBI COCIAraTeIbHOTO HAKJIOHEHUS B HM3y4aeMOM SI3bIKE.
MopnanbpHble THaroibl M HUX MCIOJIB30BAHME B IPEUIOKEHHMSIX B COCIArareIbHOM HAKJIOHEHHMHU. THIIbI
YCIIOBHBIX MpeNIOKeHUIH. BapuaHThl nepeBojia NpeasioKeHU B cOCIaraTeJIbHOM HaKIOHEHUH U YCJIOBHBIX
npeioxxkenuit. [Topsaok cnoB B mpeioskeHuH. IM(paTHUECKUE KOHCTPYKIIHH.

4.3. V3yuenue mpaBuil MepeBoja pa3inuHbIX (HopM MHOUHUTHBA U MHQUHUTUBHBIX OOOpPOTOB Ha
PYCCKHH S3BIK.

4.4 N3zyyaroliee 4YT€HUE TEKCTOB MO TEMATHUKE:

1) «JIaGopatopusi»

2) «M3mepeHust B XUMUYECKOH J1ab0opaToOpum.

CTunucTHuecKue OCOOCHHOCTH CIEHUAbHOW HAaydYHO-TeXHHYECKOW JuTeparypbl. OpraHusanus
paboTel CcO crneuuasbHbIMU clioBapsiMu. lloHaTne o pedepupoBaHMM U AHHOTUPOBAHUU TEKCTOB I10
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cneuuanbHOCcTU. [lonck HOBOM MH(pOpManuu npu paboTe ¢ TEKCTaMU U3 TMEPHOAMYECKUX H3JaHUH H
MoHoOTpad Ui, HHCTPYKIUH, IPOCIIEKTOB U CIIPABOYHON JTUTEPATYPHI 10 pacCMATPUBACMOM TEMATHKE.
4. O0beM y4eOHOH JUCHUINIMHBI

B Cemectp Cemectp
Ccero
Buit yue6HOi paGoThI 1 cemectp 2 cemectp | 3 cemectp | 4 cemectp
3E Axan. 3E Axan. 3 Axan. 3 Axan. 3E Axan.
q. q. q. q. q,
Obwast TPYR0EMKOCTL | g 4 | 3540 | 90 | 720 | 20 | 720 | 20| 720 |30/ 108,0
IUCIHMILINHBI
Konrakruas pabora — | 56 | 1994 | 99 | 320 |09 | 320 |09 320 |09 32,0
ayJIUTOPHbIE 3aAHATHS:
(rgg‘)“m“m“a“m" 36 | 128009 | 320 [ 09 | 320 |09 32,0 |0,9]| 32,0
Camocrosrennnasn 44| 160 | 1,1 40 |11 | 40 |11| 40 |1,1| 40,0
padora
KonrakTHas 06 0.2 02 02
caMOCTOsTeNIbHAs paboTa ’ ’ ’ ’
CamocTosTenbHOE 4,4 11 11 11 11
W3YYCHHE Pa3/ciioB 159,4 39,8 39,8 39,8 40,0
JIUCLIUIUTUHBL
Buabl KOHTpOJISI:
IK3aMeH 1,0 | 36,0 - - - - - - 1,0| 36,0
KonrakrHas pabora -—
MIPOMEKYTOUHAS 0,4 - - - 0,4
aTTecTalus 10 } B B 10
[ToaroroBka K 9K3aMeHY. 35,6 - - - 35,6
Bun nrorosoro 3auer 3auer 3auer IK3aMeH
KOHTPOJIS:
Cemectp CemecTtp
. Bcero
Bup yue6HoM 1 cemectp 2 cemecTp 3 cemectp 4 cemecTtp
paboTh! AcTp. AcTp. Actp. Actp. Actp.
3E u 3E u 3E " 3E " 3E .
O61mmas
TPYZIOEMKOCTh 9 243 2 54,0 2 54 2 54 3 81
JUCHUITIINHBI
KonraxktHas
padora — 358 | 96,75 |0,89| 24 |089| 24 [089| 24 |089| 24
ayJIUTOPHbIE
3aAHATUA:
Hpaxrueckne 36 | 9 [089| 24 |089| 24 |089| 24 |089| 24
3anstus (I13)
Camocrosrenbnast |, 4| 159 |111| 30 |111| 30 |141| 30 |111] 300
padora
KonTakTHas
CaMOCTOSITEIbHAs 4.4 0,45 1,11 0,45 1,21} 0,15 {1,11| 0,15 | 1,11
paborta
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CamocrosiTensHoe
U3yueHHE pa3/iesioB 119,55 29,85 29,85 29,85 30,0
JWCIUTUTHHBI

Buabl koHTpOJIA:

IK3aMeH 1,00 | 27,00 - - - - - - 1,00 | 27,00
KonTaktHas pabota

—  TPOMEXYTOYHAs 0,30 - - - 0,30
aTTecTalus 1,00 - - - 1,00
IToaroroBka x 26,70 i _ _ 26,70
9K3aMEHY.

Bujg urorosoro
KOHTPOJIAA:

3auer 3auer 3auer IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHUILJIMHBI
«HUcTtopus (ucropusi Poccun, Bceodmasi ucropusi)»

1 Heap qaucuumiauHbl — GOPMUPOBAHUE Y CTYACHTOB IIEJIOCTHOTO MIPEICTABICHHS 00 HCTOPUUECKOM
npouuioMm Poccun, ee Mecte BO BCEeMUPHO-UCTOPUUYECKOM TTPOIIECCE.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4Yal0IMIMIACH 10JI2KeH:

Obradoams CIIENYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VK-5.1, YK-5.2, YK-5.3, YK-5.6, YK-5.7, YK-5.11, YK-5.12, YK-5.13.

Buame:

— OCHOBHBIC HaITpaBJICHUs, TPOOJIEMbI K METO bl UCTOPUYECKON HAYKH;

— OCHOBHBIC JTambl M KIIOUEBBIC COOBITHS WCTOpHH Poccuu W MUpa; OCOOCHHOCTH pPa3BUTHS
POCCHICKOTO TOCYAapCTBa, BBIIAIOIIUXCS JEATEIEH OTEUeCTBEHHON U BCEOOIICH HCTOPHUH.

Ymemo:

— COOTHOCHTBH OOIIME UCTOPUUYECKHE ITPOIIECCHI M OTACIIbHBIC ()aKThI; BBISBIISAThH CYIIECTBECHHBIC YSPTHI
HMCTOPUYECKUX MPOIIECCOB, SIBICHHUIN M COOBITHIA; aHATM3UPOBATH COIMATBLHO-3HAYUMBIE MPOOJIEMBI;

— (opmynupoBaTh W apryMEHTHPOBAHO OTCTAaWBaTh COOCTBEHHYIO TMO3HMIMIO MO PAa3IUYHBIM
npobyieMaM UCTOPHH.

Braoems.:

— TIPENICTABJICHUSIMH 00 UCTOPUU KaK HAyKe, €€ MECTE B CUCTEME TYMaHUTAPHOTO 3HAHUS;

— MpeCTaBIEHUsIMU 00 OCHOBHBIX ATalax B UCTOPUH YEJIOBEUECTBA U UX XPOHOJIOTHUH;

— KaTeropuaJbHO-TIOHITHUIHBIM aNapaToM U3y4aeMOU TUCIUILINHBL;

— HaBBIKAMHM aHAJIN3a UICTOPUYECKUX UCTOUHUKOB.

3 Kpartkoe conep:kaHue JMCIHIITHHBI

Paznen 1. Hcropusi B cucreMe CcOUMATbHO-TYMAHUTAPHBIX HayK. OCHOBBI MeTO/0JIOTHH
Hcropuyeckoi Hayku. OCOOCHHOCTH CTAHOBJICHHSI TOCyJapcTBeHHOCTH B Poccum mo cpaBHEHHMIO ¢
eBpONeliCKIMHI paHHeCpeIHEeBeKOBbIMH Iocy1apcTBaAMM.

1. 1. Mecto ucropuu B cucreMe Hayk. /IpeBHeiilee mpouwioe 4YeaoBeyecTBa M IepBblie
uuBuaM3anum. [Ipeamer ncropudeckoil Hayku. Poib Teopun B nmozHanuu npouioro. CymHoOCTb, GOpMBI,
(GyHKIMU HCTOpUYECKOro 3HaHUS. [IOHATHE MCTOPUYECKOTO MCTOYHMKA, KIACCU(PUKAIMS HCTOPHUUYECKUX
uctouyHukoB. Mcropus Poccunm — HeoThemiieMas 4acTh BCEMUPHOM HCTOpHM; o0liee M OCOOEHHOE B
HCTOPUYECKOM PA3BUTHH.

AnTponorene3. Heonutnueckas pesomtonus. CouuanbHblii cTpod. PasnoskeHue mnepBOOBITHOMN
oOmunel. [{unnmuszanuu pesnero Bocroka. 'ocynapcTBa antuunoctu. Hapoiel 1 ApeBHeine rocyiapcTaa
Ha Tepputopun Poccun. DTHOreHe3 cnapsiH. Benmmkoe [lepecenenue naponos B 111-1V BB.

Tpaauumonnsie GOpMbI COLMAIBHOW OpraHU3allly €BPOIEHCKUX HAapOJOB B JOTrOCYIapCTBEHHBIH
nepuol. BO3HMKHOBEHHE paHHECPETHEBEKOBOM TOCYIapCTBEHHOCTH B EBpore.

OTHOKYJIBTYpHBIE U COLMAIBHO-TIOJIMTUYECKUE  TIPOLECCHl  CTAHOBIEHUS  POCCHICKON
rocygapcrBeHHOCTH. Hadano poccuiickoit rocyaapctBeHHOCTH. [IpeBHssa Pych. [IpunsaTre XpucTHaHCTBA.
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1.2. Cpeanue Bexka. MecTo CpeJHEBEKOBbSI BO BCEMUPHO-UCTOPHUECKOM Tporecce. Pycckue 3emnu B
XII-XIII BB. MoHTOJI0-TaTapcKoe HalecTBUE Ha Pych. DKCaHcHs B 3amaHbIe U CEBEPO-3aIaIHbIE PYCCKUE
3eMId. Belnkoe KHSKeCTBO JIMTOBCKOE U Pycckoe rocynapcrso.

CknaiplBaHHEe OCHOB HaIlMOHAIBHBIX rocynapcTB B 3amagHoi EBpome. OOpa3oBanue Poccuiickoro
rocyzapcrBa, €ro HCTOPUYECKOE 3HAUCHUE.

1.3. HoBoe Bpemsi. Y wucroxkoB HoBoro BpeMeHn. OCOOEHHOCTH COCIOBHO-TIPEICTABUTEIbHON
monapxuu B EBpone u Poccun. Hauano X VII Beka — smoxa BceoOriero eppornerickoro kpusuca. Poccus B XVI
B. - XVII BB. CHHXpOHHOCTbh KPU3UCHBIX CUTYaIlui B pa3HbIX cTpaHax. «CMyTHOE BpeMsi» B Poccuu.

I'ene3nc xanuranu3ma. Ero ¢popmsl u cocyniecTBoBaHue ¢ 3ieMeHTaMu ¢eogannzma. OcoO0eHHOCTH
pa3nmuuHbIX peruoHoB EBponsl. DopMupoBaHre MUPOBOTo pbiHKa. [TogrbeM MaHy(haKkTypHOTO IPOU3BO/ICTBA.
®opMupoBaHUE BHYTPECHHUX PHIHKOB.

I'enesuc camonepskaBus B Poccuu. «Bropoe uznanue» kpernoctandectsa — Codboproe ynoxenue 1649
I. U I0puarueckoe opopMiIeHre KpernocTHOro npasa. Cexynspusanus pycCKon KyJabTyphl.

Pa3nea 2. Ot HoBoro k HoBelimemy Bpemenn. Poccuiickast umnepusi B XVII1 — naganae XX B.

2.1. XVIII Bek — Bek MOJepHHM3alMH W NpocBemeHus. VaeliHbie U COIUaIbHO-TIOJUTHYCCKUE
uctoku IlpocBemienus. OCHOBHBIE YEPTHI IPOCBETUTEIBCKOM HACOJIOIMM: 4YEJIOBEK M TIOCYIapCTBO,
«eCTECTBEHHOE IIPaBOY», 3TUKA. M ies mporpecca Kak rocrnoJICTBYIOIIEe TeUeHHE B 00IIECTBEHHON MBICIIH.

Pedopmer [letpa I xak mepBast mombITKa MOJEPHU3ALMHN CTPAHbI, €¢ 0cOOeHHOCTH. DOpMUpOBaHUE
Poccuiickoit mmnepun. OCHOBHbBIE HAIPaBICHMS «EBPOIEU3ALlUM» CTPAHBl. OBOJIOLHSA COLMAIBHOU
CTpyKTypbl oOmiectBa. JlanpHeillee pacmupenue rpanul Poccuiickoit umnepun. Poccuss B 3moxy
npocsenieHHoro abconotuzma. Poccus u Eporna B XVIII Beke. I3MeHeHHs B MEKyHAPOJHOM IOJIOKEHUH
Poccniickoit nmnepuu.

2.2. XIX croserue. [IpombimneHHbiii nepeBopor B EBpore u Poccuu: obmiee m ocoOeHHOe.
Baxneiimme ycrnoBus nepexoa Poccun k HHIyCTpHAIEHOMY OOIIECTBY — PEIICHHE KPECThIHCKOTO BOTIPOCa
U OrpaHUMYEHHE camojepxkaBusi. [IUTenpbHOCTh, HENOCIENOBATEIbHOCTh, LHMKJIWYHOCTh Ipolecca
Oypxyasnoro pedopmupoBanus. EBponeiickas pepomtonus 1848—1849 rr. Utoru, 3naueHue, nCTOpuuecKue
IIOCIIEACTBHSI.

Ponws cyOnexkTuBHOrO (hakrtopa B mpeoposeHun orcraBaHus. Pedopmbr XIX Beka, X 3HAaYCHHE.
Oo61iecTtBeHHbIe ABIKeHNA B XIX Beke.

2.3. Poccuss m mMup Ha pyOexe BeKOB: KpHU3HCHI pa3BuTHs. OOIME HTOTH POCCUHCKOM
MOJEpHU3alMU K Hayany XX Beka.

CootHomieHnue nonutuyeckux cui B Poccun B Hayanne XX Beka. Hapacranue kpusuca camojiep:kaBusl.
ITepBas poccuiickas peBomonus. OOpa3oBaHue NOIUTHYECKUX NapTHil. ['ocynapcTBeHHas qyma Hadana XX
BEKa KaK NEpBBIA OIBIT POCCHIICKOro mnapiameHTapusma. CrosblnuHCKas arpapHas pedopma. [lepmas
MupoBas BoWHa M ydyactue B Hel Poccum. deBpanbckas peBomonus 1917r. u KOpeHHblE U3MEHEHHS B
MOJIMTUYECKON KU3HU CTPAHBI.

Paznen 3. BcemmpHo-ucropuueckuii mpomecce u XX Bek. OT COBeTCKOro rocyaapcrsa K
coBpeMeHHOil Poccnu. OCHOBHBIE TEHIEHIIMH MUPOBOI0 Pa3BUTHS HA COBPEMEHHOM JTale.

3. 1. Hauano HoBeiimero Bpemenn. PopMupoBaHue U CYIIHOCTh COBETCKOTO CTposi. MapKcu3M Kak
UJE0JIOrMYecKasl OCHOBAa PEBOJIIOIIMOHHBIX MpeoOpa3oBaHuil U poccuiickue peanuu. [loaroroska u nodena
OxTs6ppCcKOr0 BoOpyxkeHHOro Bocctanus B [lerporpane. 11 Beepoccuiickuit cbe3n COBETOB U €ro perieHus..
DKOHOMHUYECKAs U COLIMATIbHAS TOJUTHKA OOJbIIEBUKOB.

Hroru nepsoii MUpOBOI BOMHBI. Bepcanbckas cucTeMa MEXIYHAPOIHBIX OTHOIICHU.

I'paxnanckast BoitHa M uHOcTpaHHas uHTepBeHuMs. Cynpb6a u 3HaueHue HOIla. VYrtBepxaenue
onHoMapTuitHOH mnonuTHueckor cuctembl. OOpazoBanue CCCP. Ilomutnueckas 6opp0a B MapTHUH H
rocynapctBe. CCCP B rozp! epBbix msatiieTok (koner 20-x rr. — 30-e IT.).

MupoBoii 3xoHOMHYecKHH Kpusnuc 1929-1933 rr. m BapuaHThl BbIXOAa M3 Hero. Toramurapusm B
EBpone. @opmupoBaHne pexuMa JUYHOW BiaacTH CTanvHa M KOMaHJHO-aJIMUHUCTPATHUBHOM CHUCTEMBI
ynpasinenus: rocygapctBoM. Koncruryuus CCCP 1936 r. Buemmnss nomutuka CCCP B 20-30-e rT.
Hearenbnocts KomuHTEpHA.

3.2. Bropas mupoBasi BoiiHa. Besimkasi OreuecTBeHHas BoiiHa: «be3 cpoka naBHocTH». MockBa
1 MockoBckas o0acTh B roabsl Bemnkoit OreuecTBeHHOI BOWHEL. OcHOBHBIE dTambl Benmnkoin OTeyecTBEHHON
BOITHBI. KOpEeHHOI1 NTepesioM B X0/1€ BOIHBI.
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CoBetckuii ThIT B T0O/1bI BOMHBI. bopr0a B Thuty Bpara. [lapTuzanckoe nBuxenue. UenoBeueckue u
MaTepuaibHble TOTEPH B XOJ1 BONHBI.

Pemaromuii  Bkimag Coserckoro Coroza B pasrpoMm (Qammsma. HropuOeprckuii mporecc Haj
HAI[UCTCKUMH BOCHHBIMH MPECTYMHUKaMU. XabapoBCKuUll mpoiiecc.

3. 3. CCCP u mup c nocjieBoeHHOro nepuoaa a0 1991 r. Mi3meHeHrne COOTHOIICHHS CUJI B MUPE
1ocJje BTOpoid MUpoBOM BoMHBI. Hauano «xononHoi BolHb. «JlokTpuHa Tpymana» u «Ilnan Mapiannay.
dopmupoBaHUE OUIONSIPHOTO MHUpa. B3aMMOOTHOIIEHHS CO CTpaHAMH «HAPOIHOW IeMokpaTuny. Co3naHue
Cosera sxoHOMHYecKO# B3aumonomoniu. Kouduukr ¢ FOrocnasueil. Opranuzanus CeBepoariaHTHIECKOTO
noroBopa (HATO). Cosmanme Opranuzanuu Bapmasckoro moroopa. Boiina B Kopee. TpyaHocth
nocneBoeHHoro pasputuss CCCP. YikecToueHHE MOIUTHYECKOIO PEKMMA U HIECOJIOTHYECKOr0 KOHTPOJIS.
[ToneiTKM 0OHOBIIEHHUS «rocyaapcTBeHHOro connanuzmay. XX cbe3n KIICC u ocyxaeHue KyiabTa JUYHOCTH
Cranuna. «OTTemnensy B JyXOBHOH cdepe.

DOkoHomuueckue pedopmbl cepeannbl 60-x ro0B, MPUUMHBI UX HE3aBepIIeHHOCTH. «['ocymapcTBo
6naroxenctBus». [V u V Pecniybnuka Bo @pannun. O6pazoBanue u Pazsurne OPI. « JkoHOMUYECKOE UyH0»
Snonuu. Pacnaa xononuansHO# cuctembl. HeokoHncepBaTtusm BenukoOopuranuu. Peiironomuka B CIIA.

Hapacranue Kpu3uCHBIX SIBJICHHIA B cOBeTCKOM oOmectBe B 70-¢ — cepenune 80-x rogoB. HoBas
Koucrurynus CCCP. Konuenuus «pa3suroro couuanuzma». Buemnss nonuruka CCCP B koHne 60-x Hauane
80-X IT.: OT pa3ps KK K 00OCTPEHHUIO MEKIYHAPOTHOU 0OCTAHOBKH.

«[lepectpoiika»: CyIIHOCTb, IIeNH, 3aJauyd, OCHOBHBIE dTambl, pe3ynabTaTel. Pacmag CCCP.
O6pazoBanue CHI'.

3.4. OcHOBHBbIE TeHAEeHIINH MUPOBOI0 Pa3BUTHS HA coBpeMeHHOM J3Tane. CTaHOBJ/IeHHE HOBOI
poccuiickoii rocynapcrseHnocT (¢ 1991- no nHacrosmee Bpemst). JlnbepanbHas KOHLENLIUS POCCUNCKUX
pedopM: epexo/1 K peIHKY, (POPMUPOBAHUE IPaXAAHCKOTO 00IIeCTBa U IPaBOBOTo rocynapcraa. «IllokoBas
Tepanus» 3KoHoMHUYeckuX pedopm B Hayane 90-x romos. Koncrurymus Poccuiickoit @enepammu 1993r.
MexHanoHanbHble OTHOIIeHHs. [lonmuThyeckue mnapTUud U OOIIECTBEHHBIE JBIKeHUs Poccun Ha
coBpeMeHHOM dtane. Poccuss Ha nyru MonepHusauuu. Poccuss B cucreMe MHUPOBOMl SKOHOMHMKH H
MEXIYHAPOAHBIX cBsi3eid. MupoBoii skonomuueckui kpuzuc 2008—2011 rr. HoBble reononutuyeckoe peaiuu
B MHpPE M HUX BIHMSHHE Ha BHEIIHIOW MONUTHKY Poccuiickoii ®exepanmu. [mobanbHbie MpoOIEMBI
COBPEMEHHOCTH.

4 O0beM yueOHOH TUCHMILINHBI.

O0bem 1M CUMIIIMHBI
Buj yueOHoit padoThI Axan. | Actp.
3E
4. 4.

O0mas TPyA0EMKOCTb JMCIHILIHHBI 4 144 108
KoHTakTHasi padoTa — ayINTOPHbIE 3aHITHS: 1,3 48 36
Jlexuun 0,9 32 24
[TpakTnueckue 3anstus (I113) 0,4 16 12
CamocrosiTeJibHAas pa6oTa 1,7 60 45
KoHTakTHas camocTosiTenbHas paboTa 17 - -
CamMocTosATEIbHOE U3YUYEHHE Pa3AeSIOB IUCIUILIMHbI ' 60 45
Bua konTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — MpOMEXYTOUYHAs aTTECTalHs 1 0,4 0,3
[ToAroToBKAa K SK3aMEHY. 35,6 26,7
Buja uTOroBOro KOHTpOJIS: IK3aMeH

AHHOTanuA padoyeil NPOrpaMmbl AMCUUIIMHBI
«IIpaBoBeaeHue»

1. Hesab AMCUMIIMHBI — OBJIQJICHUE OCHOBAaMHM MPABOBBIX 3HAHUN; (POPMUPOBaHHE OCHOB MPABOBOM
KYJbTYpbI ¥ IPABOMEPHOTO MOBEAECHUS I'PaKJaHUHA CTPAHBI.

33



2. B pe3yabTare u3yyeHus JMCHUIIMHBI 00yYaKOIIMIiCs JOIKEH:

OO6nanaTh ciaelyroMUMI KOMIETEHIUSAMHI U MHIAMKATOPAMU UX JOCTHKEHUS:

YK-11.1; YK-11.2; YK-11.3

3namy:

- OCHOBBI POCCHMCKOM IPaBOBOM CHCTEMBI U POCCHUICKOIO 3aKOHOJATEIbCTBA, OCHOBBI
OpraHu3ani U (QYHKIMOHUPOBAHUS CyJEOHBIX M MHBIX MPABONPUMEHHUTEIBHBIX M MPABOOXPAHUTEIHHBIX
OpIaHoB;

—  IPaBOBBIE U HPABCTBEHHO-3TUYECKHE HOPMBI B cpepe npodhecCHOHAIBHON AEATENbHOCTH;

—  IIPaBOBBIE HOPMBI, PETYIHPYIOLIME OTHOILIEHUE YeJIOBEKa K YEJIOBEKY, OOLIECTBY, OKPYKatoLIeH
cpene;

—  IIpaBa ¥ 0053aHHOCTHU I'PaX/1aHNHA;

—  OCHOBBI TPY/I0OBOT'O 3aKOHO/1aTEIbCTBA,

—  OCHOBBI XO3SIICTBEHHOTI'O TIPaBa;

—  OCHOBHBIE HaIlPaBJICHUS aHTUKOPPYNLIUOHHOM JesTeIbHOCTH B PO

Ymems:

- UCIIOJIb30BaTh 3TUYECKUE U IIPaBOBBIE HOPMBI, DPETYJIUPYIOLIUE OTHOIIEHHME YEJIOBEKa K
YeJIOBEKY, OOILECTBY, OKpY Karollel cpesie, UCIOIb30BaTh IpaBa U CBOOOABI YeIOBEKa U IPaKAaHUHA MpU
pa3paboTKe COIUATBHBIX MPOEKTOB;

—  HCIONb30BaTb M COCTABIATH HOPMATUBHBIE U IIPaBOBbIE JOKYMEHTBI, OTHOCSIIMECH K
npo¢eCCHOHATIBHOM NesTeNbHOCTH, MPEIIPUHUMATh HEOOXOJUMbIE MEPhl K BOCCTAHOBJIEHUIO HapYIIEHHBIX
npas;

—  peajM30BBIBATh PaBa M CBOOO/BI YEIIOBEKA U TPAKIaHIHA B PA3IIMYHBIX cepax

KHU3HENIEATEIbHOCTH.

Braoemw:

- HaBbIKaMU MPUMEHEHUS 3aKOHOIaTENIbCTBA TP PEIICHNN IPAKTUUECKUX 3aa4.

3. Kparkoe cogep:xanue TUCHHUILTHHBI

Pa3nes 1. OcHOBBI TeopHHU rocyJapcTBa M NpaBa

1.1 OcHoOBBI TeOpUHU TOCYyIapcTBa

1.2 OcHOBBI TeOpUU TIpaBa

Pa3nea 2. OTpacim ny0JM4HOro npasa

2.1 OcCHOBBI KOHCTHTYIIHOHHOTO TIpaBa

2.2 OCHOBBI aJIMMHUCTPAaTUBHOI'O TpaBa

2.3 OCHOBBHI YTOJIOBHOTO TIpaBa

2.4 Koppynius Kak cOIMaIbHOE U ITPABOBOE SIBJICHHE B COBPEMEHHOM OOIIIECTBE

2.5 OCHOBBI 3KOJIOTHYECKOTO MTpaBa

2.6 HopmatuBHOEe MpaBOBOE pPErylIMpOBaHUE 3alUThl WH(popMaiuu. I[IpaBoBble OCHOBBI 3aIUTHI
rOCYIapCTBEHHOW TAHBI

Pa3pea 3. OTpacim 4acTHOro npasa

3.1. 'paxxgaHcKOE MPaBO: OCHOBHBIE MTOJIOKEHUS OOIIEH YacTy.

3.2. ABTOpCKOE M MaTEeHTHOE MPAaBO M MIPABOBAs 3alllUTa pe3yIbTaTOB MHTEIJIEKTYAIbHOM.

3.3. OCHOBBI X03SIHICTBEHHOTO (ITPEPUHUMATEIHCKOTO) MTPABa.

3.4. OcHOBBI ceMeMHOro npaBa

3.5. OCHOBHI TPYIOBOTO TIPaBa

Paznen 4. OcoO0eHHOCTHM NPAaBOBOI0 PperyJHMpoBaHHsl NPo(ecCHOHAJBHON [esiTeIbHOCTH B
OT/eJIbHBIX OTPACASAX XUMUYECKOI MPOMBILILIEHHOCTH

4.1 OcHOBBI HalMOHAJIBHON OE30MaCHOCTH, TOCYIAPCTBEHHON IOJUTHKH M 3aKOHOJATEIbCTBO B
oOractu obecriedeHus sIepHON U paguallMOHHON 0€30MacHOCTH.

4.2 OcobeHHOCTH MPABOBOT'0 PEryJIMPOBAaHUS TPYyAa paOOTHUKOB XUMHUECKOW MPOMBIIIIEHHOCTH.

4.3 HopmatuBHO-TIpaBoBasi 0a3a pEryJupOBaHHS XHMHUYECKOW W HE()TEXHMMHUYECKOH OTpaciu B
Poccun.

4. O6beM yueOHOM TMCUMILTHHBI
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O0BbeM TUCHHUILTTHHBI
Buj yueOHoi1 padoThI Axan, | Acip.
3E
q, q,
O0mas Tpy10eMKOCTh TUCIHILJIHHBI 3 108 81
KonTrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 0,9 32 24
Jlexmun 0,45 16 12
[Tpaktuueckue 3ausrtus (I113) 0,45 16 12
CamocTosiTejibHas padoTa 2,1 76 57
KonTakTHas camocTosTenpHas paboTa 0,2 0,15
2,1
CaMOCTOSTEIbHOE H3YUCHHE PA3/ICIIOB AUCITUTLIHHBI 75,8 56,85
Buj koHTpoOJIS: 3auer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHUILJIMHBI
«Dunocopus»

1. Heab aucuumiannbl «Punocodus» — chopMupoBaTh y CTYIEHTOB KOMIUIEKCHOE MPEACTaBICHUE
0 posi ¥ MecTe PIIIOCOPHH B CHCTEME TYMaHUTAPHBIX, COIIMATBHBIX H €CTECTBEHHBIX HAYK, TO3HAKOMUTH UX
C OCHOBaMH (pUII0CO(PCKOr0 3HAHUS, HEOOXOAUMBIMU JIJIsl pEILICHUS] TEOPETUUECKUX U MPAKTHUECKUX 3ajay.

2. B pe3yabTaTte H3y4yeHus TUCHMIJIMHBI 00y4aIOIMIICA TO/IKEH:

OO6nanaTh ciaenyroMUMI KOMIETECHIUSAMHI U UHANKATOPaMH UX JOCTHKEHUS .

YK-5.1, YK-5.2, YK-5.3.

3namo:

OCHOBHOE COJICpYKaHHE TIaBHBIX (HIOCOPCKUX IIKOI U HANPABICHUH, MIPEICTABUTENEH STUX KO,
CBSI3b U pazianuue UX Quiaocopckux e, cBi3b UCTOPUKO-(DUIOCO(PCKUX KOHUENIMHA C COBPEMEHHBIMU
npoOjeMaMy WHIUBUIYaIbHOU U 00IIECTBEHHOM KU3HH;

Ymemn:

- TIOHUMaTh W aHAIM3UPOBATh MHUPOBO33PEHUYECKHUE, COIMAIbHBICE W HHIUBUAYAJIbHBIE MPOOJIEMBI
COBPEMEHHOM JKHM3HH; TPAaMOTHO BECTH JHUCKYCCHIO, AHAJIMW3UPOBAaTh OCOOEHHOCTH MEXKYIbTYPHOTO
B3aMMOJIEHCTBYSI, 0OYCIOBICHHBIE PA3JINYUEM 3TUYECKUX, PEIUTHO3HBIX U LEHHOCTHBIX CHUCTEM, ONMHPAsCh
Ha HapaOoTaHHBIN B HcTOpHH (hunocodun marepuar,

- IPUMEHSATH NMOTYYEHHbIE PUIOCO(CKUE 3HAHUS K PEHICHUIO TPOPECCHOHATBHBIX 3a/1a4;

Braoemy:

- IpeiacTaBieHMsIMH O (uinocopun Kak HayKe U CHUCTEME LIEHHOCTEH, €€ MECTe B CHCTEME
TYMaHUTapHOI'O 3HAHHUS;

- ocHOBaMH (UIOCOPCKOTO MBINUIEHHS; KaTerOpHaJlbHbIM annapaToM H3y4yaeMoW JHCHUIUIMHBI,
¢miocopcKUMU METOaMHU  aHajiu3a pa3IUYHBIX MNpoOjeM, HaBblIKaMU (UIOCO(CKON KymbTyphl s
BBIPa0OTKH CHCTEMHOT0, LEJIOCTHOrO B3IJsffa Ha JACUCTBUTEIBHOCTh M MECTO XHMHUU M XUMHYECKON
TEXHOJIOTHH B LIEJIOCTHOM KapTUHE MUpA.

3. KpaTkoe coaep:kanue JUCHUIINHBI

Beenenue. dunocodus, ee mpoucxokaeHre 1 poib B 00IIECTBE.

Paszpen 1. OcHoBHBIE pHII0CO(PCKHE HIKOJIBI.

AntnuHas ¢Qunocodusa (mocokparuku, coductel, Coxpar, [demokpur, IlnatoH, Apucrorens,
JJUTMHUCTUYECKU-pUMCKasi ¢unocodus). OcHOBHbIE NPOOJIEMBbI CPEIHEBEKOBOM (GMIOCOPUH U AMOXHU
Bospoxnenus. @unocodpuss Hosoro Bpemenu (XVII — XVIII BB.) Uneonorus I[IpocBemenus. Hemerkas
kinaccuueckass uimocodusi. Pycckas ¢unocopus XIX — XX BB. OCHOBBI MapKCHUCTCKOW (ustocodumu.
OcCHOBHBIE HaNpaBJIEHUS] COBPEMEHHON (ri1ocopui.

Paznen 2. dusiocodpckue KOHUENUUM ObITHS U TO3HAHUS.

[Ipobnema ObiTusa B ucropun uiocopuu. IloHsATHS MaTepuambHOro W HjeanbHOro. OCHOBHBIE
dunocockue HampaBiIeHHUS: MaTepuaiu3sM M ujaeanusM. [IpuHIUN TrI00aNnbHOrO HBOJIIOLMOHU3MA B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA.

Konuenmuu npoctpancTBa 1 BpeMeHH B UCTOpUU (UI0cOPUU U HAYKH.
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IIpoucxoxzaeHue co3Hanus. Poib Tpyaa B INPOUCXOXKIACHUM CO3HaHUA. HMpeamucrtuueckue u
MaTepHaaiucTUYecKre KoHuenuuu co3Hanus. CozHanue u Mo3r. CozHarenbHoe U 6ecco3HarenbHoe. Co3HaHue
1 s13bIK. CO3HAHUE U CAMOCO3HAHHUE.

Konnenuuu raoceonorun B HCTOpuU (uinocoduu: CeHCyalus3M, palUOHAIN3M, CKENTHIM3M,
arHOCTUIIM3M, KOHLENIMS BPOXKIACHHBIX UACH, ampuopusM. JlHanekTHMKa I103HAHUA: UYYBCTBEHHOE H
panyoHanbHOe. OCHOBHBIE TEOPUU UCTHHBI.

Pa3nea 3. IIpo6sembl yeroBeka B Gpuiiocopum.

YenoBek kak npeamer ¢puiiocopckoro aHaausa B uctopuu puiocopun. Iporcxoxaenue yenopeka:
IIPUPOJHBIE U COLMAJIBHBIE YCIOBUS aHTPOIOCOLMOreHe3a. bHoJIornueckoe M COLMAIbHOE B YEIOBEKE.
WHuBua, MHAMBUAYAIBHOCTD, IMYHOCTD.

CMBICH )KU3HU U IpeIHa3HavYeHue yenoBeka. JKu3Hp, cMepTh, beccmepTre. JBukeHne HeHacuiusl, ero
poab B coBpeMeHHOW >ku3Hu. llemn u nenHoctu. CBoOoma BOMM M OTBETCTBEHHOCTb JIMYHOCTH.
HpaBcTBeHHBIE, PEUTHO3HBIE, ICTETUYECKUE LICHHOCTH.

Pa3nea 4. dustocopus ncropum u odmecTaa

YesnoBek B ccTeME COLMANIBHBIX CBsA3el. JINYHOCTH 1 Macchl, cB0O01a 1 He00X0AUMOCTh. Puitocopust
uctopuu: (GopMallMOHHAS U UBWIM3ALUOHHAS KOHLEMIMH UCTOPHUYECKOro pa3BuTHs. IIporpeccucrckue u
LUKJIMYEeCKHe Mojenu pa3Butus. [noOanbHble mnpobiembl coBpeMeHHOCTH. KoHuenmus ycToiumBoro
pa3BUTHUS U CLIEHApUU OYAYLIEro.

OO6mectBo U ero cTpykrypa. ConnanbHas, HOJUTHYECKAs U yXoBHas cdepsl oOectBa. Konuenmmu
rocynapcTsa B uctopuu punocodcekoit Mpiciu. ['paxkianckoe 00ImIecTBO U MPaBOBOE TOCYAaPCTBO.

Paznen 5. dusocodcekue npodjeMbl XMMUM U XUMUYECKON TEXHOJIOTHH

Hayunoe u BHeHayuHoe 3HaHue. CTpyKTypa HayyHOro 3HaHHs, €ro MeTroabl U ¢opmbl. HayuHbie
PEBOJIIOLIMY ¥ CMEHA TUIIOB pallMOHaNbHOCTH. Hayka B COBpeMEHHOM MUpe. ITUKA HAYKHA U OTBETCTBEHHOCTh
YUEHOTO.

[Ipobnema cooTHOUIeHUs Haykd U TexHMKH. ColuaibHble IOCIEICTBUS HAYyYHO-TEXHUYECKOTO
nporpecca. OTHUECKHUE U IKOJIOTUYECKUE UMIIEPATUBbI Pa3BUTHS HAYKH U TEXHUKH.

MecTto XuUMHUM B CHUCTEME €CTeCTBEHHBIX HayK. OcHOBHas mnpoOieMa XMMHUHM KakK HayKu H
npou3BojcTBa. Llenn u 3amaun xuMudeckoi texnomoruu. Crieruduka XMMHUKO-TEXHOJIOTHYECKOTO 3HAHUS:
(byHAaMEHTaIbHOE U NPUKIAJHOE, SMIMPUYECKOE U TEOPETUYECKOE.

4. O0beM y4eOHOH JUCHUIIIMHBI

Bunpt yueOHo paboThI 3E Akan. 4. Acrtp. u.
O0umas TpyA0eMKOCTb M CUUILIHHBI MO 4 144 108
Y4eOHOMY IIAHY
KonraktHas patora (KP): 1,78 48 36
Jlexruu (JIek) 0,89 32 24
[Tpaktuueckue 3austus (I13) 0,89 16 12
CamocrositeabHas padora (CP): 1,22 60 45
CamocrosTenbHOE U3yUEeHHE Pa3/IesioB 1,22 60 45
JUCIHATUTHHBI
Bua koHnTpoJs:
JK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
[ToAroToBKa K 3K3aMeHY 35,6 26,7
Buja koHTpoOJIS: IK3aMeH

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIJIMHBI
«OCHOBI)I IJKOHOMHUKHN U yl]paBJIEHI/Iﬂ HpOI/I3B021CTBOM»

1 ]_le.ﬂb AUCHUIIJIMHBI — TIIOJYUCHHUEC CHCTEMbI 3HaHUH 00 SKOHOMMYECKHX 3aKOHOMCPHOCTAX
(I)YHKI_II/IOHI/IpOBaHI/I}I MMPOMBIINIJICHHOTO ITPOU3BOACTBA B CUCTEME HaHHOHaHBHOﬁ OKOHOMUKH, (I)OpMI/IPOBaHI/IC
O9KOHOMHWYCCKOI'O MBIIIIJICHUA U UCITOJIb30BAHHUEC MMOJTYUYCHHBIX 3HAHUM B HpaKTquCKOﬁ JACATCIIBHOCTH.
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2 B pe3yabTaTe H3y4eHHs] JUCHUIINHBI 00y4AaI0IHIiCS T0JI/KeH:

Obnadamye cleayoMUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JOCTHXKEHUS:

VYK-10.1; YK-10.2; YK-10.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-
6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3

3uams:

- OCHOBBI ’KOHOMHMUECKON KYJIbTYpPBl, B TOM 4YHcie (PUHAHCOBOM IPaMOTHOCTH;

- OCHOBBI POCCHUHCKOM IIPAaBOBOM CHUCTEMBI M POCCHUHCKOIO 3aKOHOJATEIbCTBA, IPABOBBIE U
HPaBCTBEHHO-3TUYECKHE HOPMBI B chepe IpodhecCUOHATBHON AEATEIbHOCTH;

- IIPaBOBbIE HOPMBI, PETyJIUPYIOIIME OTHOLIEHHWE 4YeJIOBEKa K 4YEeJIOBEKY, OOLIECTBY, OKpY)KaroLleH
cpene;

- OCHOBHBIE KaTETOPHUH U 3aKOHBI SKOHOMHUKH;

- OCHOBBI SKOHOMHUYECKOH NeATeNbHOCTH MPEANIPHUATHUS, €T0 CTPYKTYPY M OTpacieByIO cHenuduky;
KJIaccu(pUKaLUIO NPEANPHUIATHI 110 IPAaBOBOMY CTATyCY;

- COJIepKaHHMe ATANOB pa3pabOTKH OMEpPaTHBHBIX IUIAHOB PabOTHI MEPBHYHBIX MPOU3BOACTBEHHBIX
nopa3ieICHUM.

Ymemn:

- UCIOJIb30BaTh 3HAHUS OCHOB 3KOHOMHUKH MPU NMPHUHATUU OOOCHOBAHHBIX PELICHUH B Pa3IUYHBIX
001aCTIX NEATEIHbHOCTH;

- HCIIOJIB30BATh 3HAHUS OCHOB YKOHOMMKM IIPU PELICHUH ITPOU3BOICTBEHHBIX 3a7a4;

- OCHOBAMH XO35IICTBEHHOI'O U 3KOJIOTMYECKOTO MPaBa;

- IPOBOJUTH TEXHUKO-IKOHOMHYECKUN aHAJIN3 MHKEHEPHBIX PEILICHUH.

Braoemy:

- HaBbIKAaMU BbIOOpAa SKOHOMHYECKH OOOCHOBAaHHBIX PpEIIEHUH B pa3IMYHBIX OOJIACTIX
AKU3HEJEATEIbHOCTH;

- MeToJaMHu pPa3pabOoTKU MPOU3BOJICTBEHHBIX IMPOrpaMM M IUIAHOBBIX 3aJaHUN Ui MEPBUYHBIX
IIPOM3BOJICTBEHHBIX MOJpa3/ICICHHUI;

- HaBbIKaMU BbIOOpa SKOHOMUYECKH 00OCHOBAHHBIX PELICHUH C yUETOM MMEIOLINXCS OrPaHUYEHHH.

3 Kpartkoe conep:xanue JMCHUIITHHbI

Paznen 1. BBenenue. OCHOBBI PHIHOYHOM IKOHOMHMKH

Tema 1: DxoHOMHUECKHE TOTPEOHOCTH, Os1ara U pecypcbl. DJKOHOMUYECKHE CUCTEMBI U UX CYILIHOCTb.
OO011ecTBEHHOE TPOU3BOJICTBO U IKOHOMHUYECKUE OTHOIIEHUs. [Ipon3BOICTBEHHBIE BO3MOXHOCTH 00OIIIECTBa
U SKOHOMMYECKUH BbIOOp. KpuBas mpou3BOICTBEHHBIX BO3MOXHOCTEH. 3aKOH YOBbIBaIOILIEH MpeesibHOMI
NI0JIE3HOCTH. THUIIBI U MOAEIN SKOHOMHYECKHUX CUCTEM. DJIEMEHT SIKOHOMUYECKON CUCTEMBI. TpaguioHHas
sKoHOMHUYecKast cuctema. CoOCTBEHHOCTh: ()OPMBI M TTyTH UX TTPEOOpa30BaHUS.

Tema 2: PeiHOUHBI MexaHHM3M crpoca U mpeiokeHus. CoBeplleHHass W HECOBEpLICHHas
KOHKypeHUUU. ToBapHbI (PBIHOYHBIN) THI OOLIECTBEHHOro Mpou3BoAcTBa. CyYIIHOCTE M YCIOBUS
BO3HHUKHOBEHUS pbIHKA. Bubl ppIHKOB U uX cTpykTypa. @yHkuuu peiHka. Tosap u ero coiictBa. Crpoc n
npeiokKeHue Ha pblHKe. [oHATHE «37acTUUHOCTB». DIACTUYHOCTH CIPOCa M MPENIOKEHUs, TOUeuHas U
nyroBas. CoBeplIeHHAass W HECOBEpIIEHHass KOHKypeHUMH. MoHononusa. MakcuMuzanus MpHObLIH
MOHOIOJIUCTOM. OJIUTrONOIHs.

Tema 3: [loHATHE HAIMOHATBHOM HKOHOMHMKH, OCHOBHBIE MAaKpPOIKOHOMHYECKHE MOKa3aTesH.
[ToHATHS COBOKYITHOTO CHpPOCAa W COBOKYIHOI'O MPEUIOKEHUS, (PaKTOpPbI, BIMSIONIME HAa UX H3MEHEHUS.
[Torpebnenuss u cOepexeHus. DKOHOMUUECKUH Kpyroobopot. IIpous3BoacTBo, 0OMEH U pacrpeneieHue.
[ToTpebnenue, coepexeHre, MHBECTUIIMH TOBAPOB U YCIYT.

Tema 4: @unancoBass cucteMa M (UHAHCOBAs MOJUTHKa oOmIecTBa. ['ocynapcTBEHHBIH OIOKET U
rocynapcTBeHHbIN qoir. Hamoru u Hanmorosas cucrema.

Pa3neu 2. JxoHOMHYeCKHE OCHOBBI YIIPaBJICHUS POU3BOACTBOM

Tema 5: Ilpennpusitue kak cyOBEKT PHIHOYHOTO XO35IMCTBA. DKOHOMUYECKHE 3aKOHBI U OCOOEHHOCTH
UX TpOSIBIIEHUS Ha Npeanpusatuu. Ponb crnenmanucra XMMHUYECKON NpoMblluleHHOCTH. [Ipennpustue B
CUCTEME pBIHOYHOM »SKOHOMMKH. llpenmpusarue — Kkak CyObeKT M OOBEKT MNpeNpUHUMATEIbCKOM
NesITeIbHOCTH. 3aKOHOAaTeNNbHas 0a3a MpeANpUHUMATEIbCKON iesTenbHOCTH. HopMaTuBHO-TIpaBOBbIE aKTHl,
periaMeHTHpYIOIIHe JeSITENIbHOCTD MIPeANPUSATHSL. Opranu3anroHHO-TIPaBOBHIE (hopMbI
NPEANPUHUMATENBCKON JIEITETbHOCTH U KPUTEPUH UX BbiOOpa. DOpMBI COOCTBEHHOCTH. BHemHss u
BHYTPEHHSS Cpeia MpeApUsTUs.
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Tema 6: MarepuanbHO-TexHHUECKass 0a3a mpousBozacTBa. ChIppeBas M TOIUIMBHO-dHEpreTHYECKas
0aza XMMHUYECKUX TMpou3BOACTB. I[IpomsBojacTBeHHass mporpamMma M MPOU3BOACTBEHHAs MOIIHOCTb
npeanpusaTus. KauyectBo U KOHKYPEHTOCIIOCOOHOCTh NMPOJYKLIUU. DKOHOMHUYECKOEe OOOCHOBaHHE BBHIOOpPA
CeIppsi U ToruuBa. PecypcocOepexenue. AJIbTEepHATUBHBIE HCTOYHHUK CBIpbS W SHepruu. OpraHuzanus
CKJIAJICKOI'O XO351CTBA.

Tema 7: MarepualibHO-TEXHUYECKHE pecypchl mpeanpusaTis. OCHOBHbIE IPOU3BOJCTBEHHBIC (OHIBI
XUMHAYECKUX TPEANPUATHNA: MOHATHE, KJIAacCHPUKamMig U CTPyKTypa. [loHATHE M CTPYKTypa OCHOBHBIX
cpenctB. OneHKa OCHOBHBIX cpeAcTB. MeTonbl OlleHKH OCHOBHBIX (oHI0B. IlokazaTenu ucronb3oBaHUS
OCHOBHBIX MTPOU3BOJCTBEHHBIX (POHI0B. M3HOC M amopTHU3aIus OCHOBHBIX (oH10B. OuieHka 3pPpexTuBHOCTH
UCIIOJIb30BaHUSI OCHOBHBIX MTPOU3BOICTBEHHBIX (DOHIOB. BOoCcnpon3BoACTBO OCHOBHBIX cpencTB. OO0OpOTHBIE
CpEICTBa MPEANPUATHUS: TIOHATUE, COCTaB U CTPyKTypa. McTrounuku (opMupoBaHUS OOOPOTHBIX CPEACTB.
ObopaunBaeMocTh OOOPOTHBIX CpeACTB. MarepuanbHble 3amackl Ha mnpennpuatud. OmnpeneneHue
NOTPEOHOCTH B OOOPOTHBIX CPECTBAX.

Tema 8: TpynoBsle pecypchl mpeanpustus. IlepcoHan mpennpusatéuss U ero crpykrypa. OCHOBBI
OpraHM3alyy TpyAa Ha npeanpustud. I¢GGEeKTUBHOCTh HUCIIOIBb30BaHUS NEpcoHalla U pabodyero BPeMEHH.
[IpousBoauTeNnbHOCT Tpya U oruiata Tpyaa. Opranusanus 3apaboTHOM miaTel Ha npeanpusTuu. CocTaB u
CTPYKTypa MPOMBINIICHHO-TPOU3BOJCTBEHHOIO TMepcoHana. [Ipou3BOMMTENBHOCTh TpyHda: MOHSTHE,
II0Ka3aTeI U METO/1bl u3Mepenus. UHauBuayanbHas v 00IIeCTBEHHAs IPOM3BOAUTEIBLHOCTD Tpyia. Pe3epBbl
U (pakTOphl MOBBIINICHUS MPOU3BOAUTEIBHOCTH Tpyda. DOpMbI, CHCTEMBI M pa3Mep OIiaThl TpyJda Ha
HIPEIPUATHH.

Pa3znen 3. TexHNKO-9KOHOMHMYECKHUA AHAJIN3 MHIKEHEPHBIX PeleHnii

Tema 9: Jloxoapl 1 pacxoapl Ha TPOU3BOJICTBO, U PEATH3AIMIO MPOIYKIIUU MIPpeanpusaTs. M3aepxku
MPOU3BOJICTBA MPOAYKIHMU (CeOECTOMMOCTh), MPUOBLIL, PEHTA0ENBbHOCTh M IleHOoOOpa3zoBanue. [lonsatue
3aTpaThl Ha MPOU3BOJICTBO U PEATTU3AINIO MPOAYKIINH (cebecToMMOCTh). Buibl u 3HaueHne kiaccupukanum
3arpaT. CTpyKTypa 3aTpar Ha MPOHU3BOJACTBO M PEAM3ALMIO MPOAYKIUU. TEeXHUKO-DKOHOMUYECKHI aHaIn3
MHXXEHEpPHBIX pemeHuil. OcoOeHHOCTH pacuera 3aTpaT Ha IMPOU3BOJACTBO M peaM3alli0 NPOAYKLHU B
KOMIUIEKCHBIX MpOU3BOACTBaX. OCHOBHBIC MYTH CHUKEHHS 3aTpaT Ha MPOU3BOJACTBO MPOAYKIUU. JlOXOBI
npeanpustas. [losaTue npuObLTH 1 10X01a MPEIIPUATHS, METOIBI UX pacdyeTa. PeHTabenbHOCTh, €e BUABI U
MeTo/bI pacueTa. [1yTi noBbIIeHNs MPUOBUIA U PEeHTA0ETbHOCTH HA IPEIPUITUSIX.

Tema 10: [lenooOpa3zoBanne u 1E€HOBas TOJHTHKA. LleHa Ha TPOAYKIMIO W  TPUHIIMIIBI
nieHooOpa3oBanus. Buapl nen. CTpykTypa LieHbl, cucTema IieH. B3aumocBss3u 1eH u usnepxkek. LleHoBas
nonuTuka. PazpaboTka 1IeHOBOM CTpaTeruu.

Tema 11: duHaHCOBO-KpEeIUTHBIE OTHOILEHUS NPEANPUATHIA 1 cucTeMa Haslorooosoxxenus. Ilonstue,
COCTaB U CTPYKTypa (uHaHCOB mnpeanpusatus. llpuHuunel HamorooGnoxenus. Hamorm u mumarexw,
YCTAHOBJICHHbBIE 3aKOHOAATEIbCTBOM: BH/JIbl, CTABKH, 00BEKTHI HAJIOr000I0KEHUS U CPOKH YIUIAThl HAJOra B
OrOKeT.

4 O0bem yueOHOH TUCHMIIINHBI

O0beM TMCUMIINHBI
Buj yueoHoii padoThl Axan, | Actp.
3E
4. 4,

OO0masi TPy10eMKOCTh THCITUTLTHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTejibHas pa6oTa 2,10 76 57
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3

2,10
CamocTosiTenbHOE U3YUE€HHE Pa3/IeJ0B JUCIUILIMHbI 75,6 56,7
Bua uTOrOoBOro KOHTpOJIs: 3auer ¢ OLEHKOI

AHHOTanus padoyeil NPorpaMMbl 1M CHHUIJIMHBI
«O01mas ¥ HeopraHmyeckass XMuMHs»
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1 eap AMCHMIVIMHBI — MPHOOpPETEHUE 3HAHUM M KOMIETEHIUH, (OpMHUPOBAHUE COBPEMEHHBIX
MpEeJICTaBICHUN B 00JIaCTH TEOPETUUECKMX OCHOB XMMHH U XMMHHU 3JIEMEHTOB.

2 B pe3yabTaTe H3yYeHUs] JUCHHUILUINHBI 00y4aI0IUIICS 10JIKEeH:

Obaaoams clieqyOIMUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JIOCTHKEHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3namo:

— DJIEKTPOHHOE CTPOEHUE aTOMOB U MOJIEKYI;

— OCHOBBI TE€OPHUM XMMHYECKOM CBSI3M B COEAMHEHUSX Pa3HBIX THUIIOB, CTPOCHHUE BEIECTBA B
KOHJICHCUPOBAaHHOM COCTOSIHUU;

— OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUSI XUMUYECKUX MPOLECCOB U XapaKTEPUCTUKN PABHOBECHOTO
COCTOSIHUS;

— METO/1bl ONMCAHUSI XMMUYECKUX PAaBHOBECHI B paCTBOpax 3JEKTPOJIUTOB;

— CTPOEHHUE U CBOMCTBA KOOPAMHALMOHHBIX COCIMHECHUN;

— IOJIyY€HHE, XUMUYECKHE CBOMCTBA MPOCTHIX U CIOKHBIX HEOPTAaHUYECKHUX BEILIECTB.

Ymemo:

— BBINOJHATh OCHOBHBIE XMMHUYECKHUE OIEpaliu, ONPEAEIATh TEPMOIUHAMUUECKUE XapaKTEPUCTUKH
XUMUYECKHUX PEaKLIUH U PABHOBECHBIE KOHIEHTPALIUU BEUIECTB;

— HCHOJIb30BaTh OCHOBHBIE XMMUYECKHE 3aKOHBI, TEPMOJMHAMUYECKHE CIPABOYHbBIC JAHHBIC AJIA
peteHus mpodecCHOHANBHBIX 3a/1a4;

— MPOTHO3MPOBATH BIUSHUE PA3TUYHBIX (DAKTOPOB HA PABHOBECHE B XUMUYECKUX PEAKLIUSX.

Braoemy:

— TEOPETUYECKUMHU METOJAaMHU OIMCAaHUSI CTPOEHUS M CBOMCTB MPOCTBIX M CIIOXKHBIX BEIIECTB Ha
OCHOBE JJIEKTPOHHOI'O CTPOEHHsS HMX aTOMOB M IIOJOKEHHsS B INEPHOAUYECKOM CHUCTEME XHMHMYECKHUX
3JIEMEHTOB;

— OCHOBHBIMU HaBBIKAMU pa0OThI B XUMUYECKOM J1abopaTopuu;

— DOKCIEPUMEHTAIIHBIMM METOJIaMU  ONPEJEICHUS HEKOTOPbIX (DU3MKO-XUMUYECKHX CBOWCTB
HEOPraHWYECKUX COCTUHEHHI.

3 Kpartkoe coep:kanue JMCIHUIITHHbI

Pazpnen 1. llppHUMDBI XUMUK

1.1 Ctpoenue aroma.

BonHoBBle cBOMcTBa MarepHaldbHBIX O00BEKTOB. YpaBHeHue ne bpoiina. CooTHolieHue
HeonpeneneHHoctei ['eiizendepra. [lonstre o kBaHTOBOM MexaHuke U ypaBHenuu lllpenunrepa.

1.2 Ilepnonnueckuii 3aK0H U EpUOIUYECKasi CHCTEMA.

CoBpemeHHas (opMyJIHpOBKa MEPUOJUYECKOro 3akoHa. Ilepuoaunueckas cuctema U €€ CBs3b CO
CTPOCHUEM aTOMOB. 3alOJHEHUE 3JIEKTPOHHBIX CIOEB U OOOJOYEK aTOMOB B MEPUOJMYECKOI cucteme
anemeHnToB JI.. Meneneena.

1.3 OkucnuTEnbHO-BOCCTAHOBUTENBHBIE MPOLIECCHI.

Crenenu okucnenus. Baxxuelnme okucInTeNn 1 BOCCTaHOBUTENU. BaskHele cxeMbl IpeBpalieHus
BEIIECTB B OKUCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKLUAX.

1.4. XuMuueckast CBSI3b U CTPOCHUE MOJIEKYJI.

KoBaneHTHass CcBs3b, OCHOBHBIE IIOJIOKEHUS METOAA BAJEHTHBIX CBs3el. PaccMoTpeHHe cxem
NEePEeKpbIBAaHUS aTOMHBIX OpOuTaliell mpu 00pa3oBaHUU CBs3ed B MoOjeKyiax. [ mOpuau3anus BOJTHOBBIX
¢ynkuuii. OCHOBHBIE MOJOXEHUS MeToAa MoJeKyssipHbeix opoutaneit (MO JIKAO). Merox ['mmiecnu.
OO61ue cBeieHNs 0 KOMIUIEKCHBIX COEMHEHMSIX, X CTpOeHUEe. MeXMOJIeKyNIspHas U BHYTPUMOJIEKYIsSIpHas
BOJIOpOJIHAs CBsA3b. VIOHHAS CBsI3b Kak MpeAebHbIN ciaydail KOBaJIeHTHOM cBsa3Hu. OOIIMe MpeacTaBIeHus o
MEXMOJIEKYJIIPHOM B3aMMOJICHCTBUM: OPUEHTAIHOHHOE, MHIYKIIHOHHOE, TUCIIEPCUOHHOE B3aUMOICHCTBHS.

1.5. TlonsATHE O XMMHUECKON TEPMOINHAMUKE.

TepMmonnHaMuyeckue GyHKIIMHM COCTOSHUS (XapakTepucTuieckue QyHKIMK). BHyTpeHHsq sHEprus U
SHTANBINS, UX (pu3ndeckuil cMbici. TepMoXxuMus U TepMOXUMUYECKHE YpaBHeHUs. 3akoH ['ecca U cieacTBUs
u3 Hero. [lonstue 06 SHTpONUHU, abCOIOTHAS PHTPOINHUS U CTPOCHME BellecTBa. V3MeHeHue >HTpONuU B
Pa3IMYHBIX IIPOLIECCAX.

1.6. [ToHsITHE O XMMUYECKOW KHHETHUKE. XUMHUUECKOE PAaBHOBECHE.
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OnHocTanuiiHble U CIIOXKHBIE PEAaKIMHU. 3aKOH JACUCTBYIOMMX Macc. KOHCTaHTa CKOPOCTH peaKIuu.
MonekynapHOCTh U MOPSAOK peaklUuu. 3aBUCHUMOCTh CKOPOCTH PEAKIMH OT TEMIEpaTypbl; IHTAIbIUS
aKTUBALMU. [ OMOIreHHBI U r€TepOreHHbIN KaTalaus.

HctunHoe u kaxymieecss paBHOBecusi. KoHcTaHTa Xumuueckoro paBHoBecus. CMernieHue
XUMHUYECKOro paBHOBecus, npuHuui Jle-Illarense — bpayHa.

Oneprusi ['mb0ca, ee CBsA3b ¢ dHTponued W HHTanbnued. dusnyeckuii cMbicn sHepruu [ 'ndOca.
DOHTPONUUHBINA U SHTAIBNUIHBIN (pakTops! mporecca. Csizb AG’; ¢ KOHCTaHTOW PaBHOBECHSI.

1.7. PactBopsl. PaBHOBECHS B pacTBOpax.

[Ipoueccrl, compoBoXKAaroKe 0O0pa3oBaHHE KHUIKHUX HCTUHHBIX PAaCTBOPOB HEAIEKTPOJIUTOB H
AJIEKTPOIUTOB. ACCOIMUPOBAHHBIE U HEACCOIMUPOBAHHBIE NIEKTPOIUTHL. CTeneHs nuccormanuu. Koncranra
muccouuanuu. PaBHOBecme B cHcTeMe, COCTOAIICH W3 HACBIIIEHHOTO pacTBOpa MajopacTBOPUMOTO
AJIEKTPOJIUTa M €ro KpucTauioB. PaBHOBecMe B pacTBOpax KOMIUIEKCHBIX coefauHeHui. PaBHOBecue
JUCCOLIMAIIMU BOJbI, HOHHOE ITPOU3BEIEHUE BOBI U €T0 3aBUCUMOCTD OT Temnepatypsl. [llkana pH. 'maponus
COJICH.

Pasznen 2. Heopranuueckasi xumusi

2.1. Xumus S-351eMeHTOB. 2.2. XuMus P- 3JIEMEHTOB.

Bogopoa-niepBelii 371eMEHT NEPUOAMYECKON CUCTEMBI, €ro IBOMCTBEHHOE MOJI0KEeHNEe. DIeMEHThI 1—2
u 13-18 rpynn nepuoauyeckoil CUCTEMbl. 3aKOHOMEPHOCTH B M3MEHEHUU 3JIEKTPOHHBIX KOHQUIypaluii,
BEJIMYMH PAJNYCOB, JJIEKTPOOTPHUIIATEILHOCTH M DHEPIMH HMOHU3AIMKM AaTOMOB. THUIHMYHBIE CTENEHU
OKHCIIEHUs. XUMHUYECKHE CBOMCTBA MIPOCTHIX BEIIECTB. 3aKOHOMEPHOCTH B CTPOCHUH U CBOMCTBAX OCHOBHBIX
TUIIOB COSAMHEHUI, UX MonydeHue. [I[pupoaHsie coequHeHus, MOTy4eHHEe U TPUMEHEHHUE.

2.3. Xumus d-anementoB. 2.4. Xumus f- a1eMeHTOB.

OnemeHThl 3—12 rpymn Mepuoaudeckoil CUCTeMbl. 3aKOHOMEPHOCTH B U3MEHEHUHU JJIEKTPOHHBIX
KOH(QUTYpaluii, BEJIMYMH PAIAYCOB, OJHEPTHM HMOHU3AIMH, XapPaKTCPHBIX CTCICHEH OKUCIICHHS,
KOOPJMHAIIMOHHBIX YKced aToMOB. [IpupoaHbie coeqMHEeHHs], TOTYYeHUEe U COMOCTaBICHHE (PU3NYECKUX U
XUMHUYECKHUX CBOMCTB MPOCTHIX BeliecTB. CTpOeHUE U CBOMCTBA OCHOBHBIX TUIIOB coequHeHn. OCOOEHHOCTH
f- anemeHTOB.

4 O0beM yueOHOH THCHMIIINHBI

Beero Cemectp
Buj yueOHoii padoThl 1 2
3E Axan. 4. 3E | Axagj. u. 3E Axang. 4.
O0611ast TpyI0EMKOCTh JUCIIUATUIAHBI 12 432 7 252 5 180
Konrakrnas pagora — 5,33 192|311 112 | 222 80
ay/INTOPHbIE 3aHATHS:
Jlexmum 1,78 64 0,89 32 0,89 32
[Tpaktuueckue 3ansatus (I113) 0,89 32 0,89 32 - -
Jlaboparopusie pa6oTs (JIP) 2,66 96 1,33 48 1,33 48
CamocrosiTesibHasi paboTa 4,66 167,8 2,89 104 1,77 63,8
KoHTakTHas camMmocTosATEIbHAS i ) )
pabora 4,66 2,89 1,77
CaMocTosTenbHOE U3yUeHUE 167.8 104 63.8
pa3aenoB OUCHUILINHBL ' !
Buabl kouTpoJIA:
IK3aMeH 2 72 1 36 1 36
KonTakTHas pabora — 08 04 04
IPOMEKYTOYHAS aTTECTALHS 2 ’ 1 ' 1 ’
[ToxroroBka k SK3aMeHy 71,2 35,6 35,6
Kypcosasi padora 0,01 0,2 - - 0,01 0,2
KonrakTHas padora — 0,01 0.2 ) ) 0,01 0.2
MIPOMEXKYTOYHAsl ATTECTALIHS

40



Buja utoroBoro KOHTpoOJIs: IK3aMeH sk3ameH, KP
CemecTtp
Bup yueoHoii padoThl Beero 1 2
3E AcTp. 4. 3E Actp.u. | 3E | Actp. u.
OGiiast Tpy10eMKOCTh JUCIUILTAHBI 12 324 7 189 5 135
Konrakrnas padora- 5,33 144 3,11 84 |222| 60
ay/INTOPHbIE 3aHATHS: ' ’ ’
Jlexuuu 1,78 48 0,89 24 0,89 24
[Ipaktrueckue 3ansatus (113) 0,89 24 0,89 24 - -
Jlaboparopusie padoTsl (JIP) 2,66 96 1,33 36 1,33 36
CamocrosiTebHas padora 4,66 125,85 2,89 78 1,77 | 47,85
KoHTakTHas camocTosTeIbHAs i ) _
pabora 4,66 2,89 1,77
CaMocTosTenbHOE U3yueHUe 125 85 78 47 85
pa3Jei0B JUCHUIIINHBI ' :
Buabl KOHTpOJISI:
IK3aMeH 2 54 1 27 1 27
KonrakTHas pabora —
MTPOMEKYTOYHASI ATTECTAIIHSI 2 0,6 1 03 1 03
[ToaroroBka K 9K3aMeHy 53,4 26,7 26,7
Kypcosasi pabora 0,01 0,15 - - 0,01 0,15
KonrakTHas pabora — 0,01 0,15 ) ) 0,01 0.15
MTPOMEKYTOYHASI ATTECTAIHSI
Buja uTOrOBOro KOHTPOJIS: IK3aAMEH 3k3ameH, KP

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«Oprannyeckasi XUMHSD)

1 Heab iucuMnIMHbI — IPUOOPETEHHE CTYJEHTAMH 3HAHUN O CTPOSHUH OpPraHMYeCKUX COECAMHEHUH,
OCHOBHBIX XMMHMYECKHMX CBOWMCTBAaX pa3JINYHBIX KJIACCOB OPraHMYECKHX COECIUHEHUM M METoJax MX
MOJTyYEHUs!, KaK IPOMBIIIJICHHBIX, TaK U J1a00paTOPHBIX.

2 B pesyabTaTe H3y4eHHs] TUCHHUILUINHBI 00y4aI0IUICH TOJI/KEH

Obaaoams creayOmUMU KOMIETCHIMSIMH U UHAUKATOPAMH UX JTIOCTHIKEHUS:

OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-4.2; OIIK-4.3; OIIK-4.4

3nams:
— TEOPETUUYECKNE OCHOBBI CTPOEHUS Y CBOMCTB Pa3IMUHBIX KJIACCOB OPraHMYECKHUX COCIUHEHMI;
— CHOCOOBI MOTYYEHHS] U XUMHUECKHE CBOIICTBA OCHOBHBIX KJIACCOB OPTaHUYECKUX COEAMHEHUN;
— OCHOBHBIE MEXaHU3MBbI IIPOTEKAHNS OPraHUYECKUX PEaKIIMA;
Ymemy:
— IPUMEHATh TEOPETUUECKNUE 3HAHUS I CUHTE3a OPIraHUYECKUX COETMHEHUH Pa3JInYHbIX KJIACCOB;
— aHaAJIM3UPOBATh U MPEICKA3bIBATh PEAKIMOHHbBIE CBOMCTBA OPraHUYECKUX COCAMHEHUN;
— COCTaBJISITh CXEMBI CUHTE3a OPIraHMUYECKHUX COSUHEHNN, 3aJaHHOTO CTPOEHUS;
Braoemy:
— OCHOBaMHU HOMEHKJIATyphl U KJIAaCCH(PHUKAIIUKA OPTaHUUECKUX COCTUHEHUH;
— OCHOBHBIMH T€OPETHYECKUMHU MPEACTABIECHUSIMHU B OPTaHUYECKON XUMUMU;
— HaBbIKAaMH 00OCHOBaHUS pallMOHAIBHBIX CIOCOOOB MOIYYEHHs] OPraHUYECKUX BEIECTB.
3 Kpartkoe coaep:xaHue TUCUMILIHHBI
Pa3nea 1. Teopusi XuMH4YeCKOro CTPOCHHS M yriieBoaopoabl (YB). ApomaTnyeckne coeMHEeHHS.
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1.1. Ilpupona XUMHUYECKOU CBS3U

[Ipupona koBasienTHOM cBsi3u. Dopmyisl JIbtonca. @opmanbHbii 3apsia. Teopus rudpuauzanuu AO.
Teopust oTTanKWBaHUs ANEKTPOHHBIX TMap BajmeHTHOW obonouku (ODIIBO) u dbopma Monekyn. ATOMHO-
opOuTtanpHbie Monenu. IlomsspHOCT, KOBaJIeHTHOW cBsi3u. WHaykTuBHBIA 3(dekT 3amecTuTesnci.
Jlenokanu3oBaHHasi KOBaJIEHTHAs CBsI3b, YCIOBUA Aenokanu3anuu. ConpspkeHue. Pe3oHaHCHbBIE CTPYKTYpPBI.
Caepxcornpspkenue. [lonsaTue o MexanusMe XUMHYecKoi peakuu. [I[poMexxyTouHble COeIMHEHUS U YACTHUIIbI
OpPTaHUYECKUX PEAKIUA: JOHOPHO-AKIIENTOPHBIC KOMIUICKCHI, HOHHBIC Maphl, KApOOKATHOHEI, KApOAHHOHBI,
paiuKabl.

1.2 Ankanbl. Ctepeouzomepus. Lluknoankansl.

I'omonoruueckuii psn. M3omepusi. Homenknarypa. CriocoObl mosydenus. OOmias XxapakTepucTuka
peakuoHHOM criocoOHocTu. Peakiuu ankanoB. ['anorennpoBanue Metana. MexaHusm peakuu. MeTHIIbHBbIHI
paaukain, crpoenue. Iloctynar XsMMonzaa. Peakiuu rajaoreHupoBaHusi FOMOJIOTOB METaHa: OpHEHTaLus,
pEaKIMOHHAsA CIOCOOHOCTh, PErHOCENEKTHUBHOCTh. P yCTOMYMBOCTH alKWIBHBIX paaukanoB. [pyrue
paauKanbHble (LIEMHbIE U HELIENHbIE) peakluu ankaHoB. CTepeon3oMepHust ajkaHOB. XUPAIbHOCTb.

Huxnoankanpl. CrnocoObl mosrydeHus. Peaknuu mukiaoankaHoB. OCOOCHHOCTH peaKIUi MallbIX
IIUKJIOB.

1.3. AnkeHbl. AJIKUHBI

l'omonornueckuit psin. M3omepus. Homenxmarypa. CrnocoOwsl momyuenus. IIpoctpancTBenHOe
CTpOEHHE U MPOCTPAHCTBEHHAs M30MEpHUs alKeHOB. Peaknuu ankeHoB. Peakiuu 31eKTpodUIbHOTO
IPUCOEAMHEHUS AJIKEHOB: IMPHUCOEIUHEHHE T'aJIOT€HOBOJIOPOAOB, BOJbI, IaJIOr€HOB. [ 'MapobopupoBaHue
AJIIKEHOB. PernocenekTHBHOCTh peakluuidl 3NEeKTPOPUILHOTO MPHUCOSANMHEHHsS. MeXaHu3M NpPUCOEeIUHEHUS
rajJloreHoBojiopofa K ankeHy. IlpaBuino MapkoBHHMKOBA M €ro TEOPETUYECKOE OOBICHEHUE.
CBoOoHOpaauKanbHOE MpUcoequHeHne OpomoBogopona (mepekucHbii 3ddext Kapama). AmnmunabHoe
rajjoreHupoBanue. OKHCIEHME W O30HOJIW3 ajkeHOB. [lonydyeHue BHUI-TUOJIOB, ajJbJAETUAOB, KHUCIOT.
OxucneHe aaTKkeHOB B IPUCYTCTBUHU coliel naiaaus. ['ereporeHHOe TUIpUpOBaHHE.

Anxusbl. ['omonornueckuit psia. Mzomepus. Homenknatypa. CriocoOsl moiydenust. Peakiiuy anmkuHoB.
CH-KucnotHocTh. AlETHIIEHUIBI, CTPOCHHE M CBOiicTBa. Peakuuu 31meKTpoHUILHOTO MPUCOSAMHEHHUS.
Peakuuu nykneoduisHOro npucoequHeHus. OKHCIeHUEe, BOCCTAHOBIICHUE, THIIPUPOBAHUE AJIKUHOB.

1.4. AnkagueHsl.

Peakiun 1,2- u 1,4-mpucoearHEHUs] TAJIOTC€HOBOJIOPOJa M TaJOT€HOB K aueHaM. (O30HOIU3.
Boccranosnenue u okucienue aueHoB. CriocoOsl monyueHus AueHoB. Peakuus Jlebenesa. Peakuu [unbca-
Anbnepa.

1.5  Teopuu apoMaTU4HOCTH.

OcobenHocty (U3MUECKUX M XHMHUYECKUX CBOMCTB OeH30sia. COBpeMEHHbIE NPEICTABICHUS O
cTpoeHun OeH3oma. ApomaThueckuii xapaktep OeH3ona. OHeprus compsbkeHus. OOmMe KpuTepuu
apoMmatuuHOCTH. OOIIas XapaKTepUCTUKA PEAKIIMOHHON CTOCOOHOCTH O€H30171a.

1.6 CoenuHeHus 6E€H30JIbHOTO psa

Nzomepus. Homenkmnarypa. CiocoOs! monyuenust. Peakiuu anextpoduibHoro 3amenienus. Peakiuu
OeH30J1a: HUTPOBaHUE, TAIOTeHUPOBaHKE, CyIb()UpPOBaHNEe, ATKUIUPOBAHUE U alluInpoBaHue o Opumento-
Kpadtcy. YenoBus peakiuit. Mexanusm a1eKTpoHIBHOTO 3aMelieHus Ha ipumepe 6eH3ona. CTpoeHue o-
KOMILJIEKCA.

Bnusinue 3amectuteneii B OEH30JbHOM KOJbIE Ha HANpaBiIeHHME U CKOPOCTh PpEaKIMi
ANEKTPOPUIBHOTO 3aMEUICHUS: Opmo-napa-OpueHTAaHThl aKTUBUPYIOIIME U JI€3aKTHBUPYIOIINE, MeTa-
OPUEHTAHTHI JA€3aKTUBUpYIOIIKE. BiusHNe Ha yCTONYMBOCTh G-KOMILIEKCOB.

Anxunben3onsl. CnocoObl mosyuyeHust aakuioeH3010B. OCOOEHHOCTH peaklUuid aJKUIMPOBAHUS IO
Opunento-Kpadrey. Xummndeckne cBoiicTBa ankuiaOeH3010B. BaxkHelime npeacTaBuTenu: 6€H3011, TOIyoT,
KCHJIOJIBI, KYMOJI, CTUPOJI.

Pa3znea 2. «Mertaniopranudeckue coequHenus. I'ajsoreHonmpousBoanbie. Cnupthbl, ¢eHOIBI,
npocrtbie 3PUpPbI»

2.1  MeramioopraHuuecKrue COeTUHEHUS

Peaktus ['punbspa. [loaydenue cnupToB ¢ HCIOIB30BAHNEM peakTuBa I puHbspa

2.2 T'anoreHONpou3BOJIHBIC

Ankui- u ammwiraioreHuapl. Peakuuy Hykieo@uIbHOTO 3amelnieHuss U otuieruieHus. [lonstue
HYKJICODUIHPHOCTH M OCHOBHOCTH PEAareHTOB. BUMONEKyNsSpHBIA MEXaHHW3M HYKICO(DHUILHOTO 3aMellleHus
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(Sn2). Brusiaue oTnenbHBIX (PAKTOPOB HA PEAKIMOHHYIO CIIOCOOHOCTH T'ajOr€HONPOHM3BOIHBIX: CTPOCHUE
cyOcTpara, XapakTep yXOJslleW TIpynmbl, CuUla HYKICO(UIBHOIO peareHTa, MpUpoAa PpPacTBOPUTEISL.
Crepeoxumusi peakiuii Sn2. MOHOMOJEKYISAPHBIA MeEXaHH3M HYKJICO(QHIBHOTO 3aMelieHus. BrusHue
OTJENIBbHBIX (PAaKTOPOB HA PEAKIIMOHHYIO CIIOCOOHOCTb IaJIOr€HONPOU3BOHBIX: CTPOEHHE CyOCTpara, Ipupoa
HYKJICO(hMIBHOTO arenTa u pactsoputens. Crepeoxumus peakuuii Sn1. Hanpasienue peakiuii OTIIEIICHUS:
npaBuia 3aiinieBa u ['opmana.

ApomMatuyeckue rajloreHonpou3BofHble. (OCOOEHHOCTH CBA3M YIJIEPOA-TAJIOI€H U  peakUuu
3aMeIlleHNs rajloreHa. 3aMelleHre rajloreHa B akTHBUPOBAaHHBIX U HEAKTUBUPOBAHHBIX IAJIOTCHAPEHAX.

2.3  Crouptbl. DeHOIIBI.

Opnnoaromusie ciupthl. Knaccudukanus n Homenkiaarypa. Criocoobl mosydeHusl.

Xumuueckue  cBoiictBa.  Peakuum  HyKIeoQMIBHOrO  3aMelieHUs  cOUpPTOB.  Peakuuun
NIMMUHUPOBaHUs. OKHUCIIEHUE U AETUAPUPOBAHUE.

®enonbl. Knaccupukauus u HoMmeHknarypa. CrnocoObl moiydeHus. Peakuuu rugpoKCH-TpyIIIbL.
Peakuuu ankuiupoBaHus M anWJIMpPOBaHMSA. Peaknuu apoMaTH4yecKOro sjpa: Trajlor€éHHpPOBAaHMUE,
HUTpOBaHUeE, CcyabpupoBaHue, HUTpo3upoBanue. Peakius KonbOe-IlImurra.

2.4 TIpoctbie 3¢upbl. DTOKCUBI.

CrocoObl  monyyeHusi. XHMUYECKHE CBOMCTBAa. Peaknuu pacuiermyieHuss HOpocThIX 3(UpOB
raJIor€HOBOJIOPOJIOM: HalpaBlIeHWE peakuuil paciieruieHus. CUHTE3 3MOKCHI0B. PacKpbITe 3MOKCUAHOIO
LUKJIA.

Pa3nea 3. «Anbaernbl, KeToHbl. Kap0oHOBBIe KHCJIOTHI U HX (PYHKIMOHAJIbLHBIE IPOU3BO/HbIE.
A3oTcoaepakalme coeJUHEHUs

3.1  Anpnerunsl M KETOHBI

CrnocoObl mostyyeHMs. XuMmHuueckue cBoiictBa. Peakimu mnpucoenunenus O-Hykineopuios (Bona,
cnupThl, ankoroyatel). Peakmmu ¢ N-Hykimeodumamu: MexaHW3M HYKJICO(QHIBHOTO MPUCOSTUHEHUS-
OTLICIUICHUSIHA TIpUMepe OeH3allbaHWIMHA (aMMHUAK, NMEPBUYHBIC M BTOPUYHBIE aMHUHbI, THJIPOKCHUIIAMHUH,
rugpasunbl). Kero-eHonbHas Ttayromepus. Peaknum o-ranorenupoBaHus. Peaxnus Kannunuapo, ee
MexaHu3M. BoccTaHoBieHue 10 CIUPTOB U YIiIe€BOAOPOIOB.

3.2  KapOoHOBBIE KUCITOTHI.

OnHoOCHOBHBIE KapOoOHOBBIE KUCIOTHL. Kinaccudukanus u HoMmeHkiatypa. CrocoObl MosyuyeHHs.
Peakunn ¢ HykineopuiabHBIMU peareHTaMu (amMmuak, coupthl). Peakius stepudukanmu, ee MeXaHHU3M.
Boccranosnenue.

3.3  OyHKIMOHAJBHHBIE MPOU3BOIHBIE KAPOOHOBBIX KUCIOT

OyHKIMOHABHBIE MPOU3BOJHBIE KApOOHOBBIX KHCJIOT: TaJOT€HAHTUAPUABI (alMiIraJoreHuIsl),
AQHTUJPUJIBL, CIIOXKHBIE 3(UPbI, aMU/Ibl, HUTPHIIbL. CriocoObl monyuenus. Peakiuu N- u O-anunupoBanus, ux
MEXaHU3MBbI. [ UAPOJIN3: KUCIOTHBIM U OCHOBHBIM.

3.4  HwutpocoennneHwus

Knaccupukanus u HoMmeHknarypa. CrnocoObl monyueHus. XuUMHUYecKue cBoicTBa. Peakuum
BOCCTAHOBJICHUS.

3.5  AmMunb

Knaccuduxanus u HomeHkiatypa. XUMUYECKHUE CBOMCTBa. Peakliuu ¢ KMCII0TaMu, CTPOEHUE COJIEH.
AnxunupoBaHue U anuauposanue. [lomyuenune quazocoequHEHNN peakuueil tuazotupoBanus. Ilpumenenne
coJieit OEH30J/IMa30HUs U CHHTE3a: TaJloreH00eH3010B, (heHoIa, aHU301a, THApa3uHa, OeH30a.

4 O0beM y4eOHOI JUCUMIIIIHMHBI.

Cemectp
Bcero
. 2 cemecTp 3 cemecTp
Bun yae6HO# paboThI A A A
3E Kal | ap K| ap Ka.
q. .. q.
O01mas TpyA0€MKOCTh AUCIUTIIINHBI 9 324 3 108 6 216
KonrakTHas paboTa — ayAuTOpPHBbIE 3,11 112 1,33 48 1,78 64
3aHATHSA:
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Jlexun 1,33 48 0,44 16 0,89 32
[Tpaktuueckue 3ansatus (113) 1,78 64 0,89 32 0,89 32
JlaGopatopusbie padotsl (JIP) - - - - - -
CamocTosiTejibHasi padoTa 4.89 176 1,67 60 3,22 116
KoHnTakTHas camocTosTenpbHas padoTa 0,4 0,4 -
CamocTosTenpbHOEe U3YUEeHUE Pa3/IesioB 4,89 175.6 1,67 59,6 3,22 116
JICIIATUIHHEL
Buabl KOHTpOJIA:
IK3aMeH 1 36 - - 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS
0,4 - 0,4
aTTecTalus 1 - 1
[ToaroToBKa K 9K3aMEHY. 35,6 - 35,6
3auer ¢
Bua uToroBoro KOHTpoJIA: - IK3aMeH
OLICHKOI1
Beero CemecTtp
B yueGHoi paGoTs! 2 ceMecTp 3 cemecTp
3F Actp. 3E Actp. 3E Act
q. q, p. 4.
OO011asi TpyA0€MKOCTh AUCIUILIMHBI 9 243 3 81 6 162
KonrakTHas paboTa — ayAuTOpPHbIE 3,11 84 1,33 36 1,78 48
3AHATHA:
Jlexuuu 1,33 36 0,44 12 0,89 24
ITpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
JlaboparopHsie paboTsl (JIP) - - - - - -
CamocrosiTesbHasi padoTa 4,89 132 1,67 45 3,22 87
KoHnTakTHas camocTosTelbHas paboTa 0,3 0,3 -
CamocrosTenbHOE U3yUEeHUE Pa3/IesioB 4,89 131,7 1,67 44,7 3,22 87
IACIIATUINHEL
Buabl KOHTpOJIA:
IK3aMeH 1 27 - - 1 27
KonTakTHass paboTa — MPOMEKYTOUHAS
0,3 - 0,3
aTTecTalus 1 - 1
[ToaroToBKa K K3aMeHY. 26,7 - 26,7
3auver C
Bujx uTOroBOro KOHTpOJIS: - IK3aMeH
OLICHKO1

AHHOTan U padoyeil NporpaMMspl JUCHHIJIMHBI
«AHAJIUTHYECKAT XUMHUA»

1 He.]'lb AUCHUIIJIMHBI — HpI/IO6pCTCHI/IC O6y‘-IaIOH_II/IMI/ICSI 3HAHU U KOMHCTCHHHﬁ, HGO6XOIII/IMBIX JJIAA
PEIICHNA KOHKPETHBIX 3aa4 XUMHUYCCKOI'0 aHaJIn3a.

2 B pe3yjabTraTe H3y4YeHUs] AUCHMILIMHBI 00y4ar0Miics TOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU H UHAUKATOPAMH UX TOCTH)KEHUS:

OIIK-1.1, OIIK-1.2, OIIK-1.3.

3namey:

- OCHOBHBIE€ TIOHATHS, TEPMHUHBI, METOJABl U IPHUEMBbl KAYECTBEHHOIO W KOJWYECTBEHHOI'O
XUMHUYECKOIO aHaJIN3a;

- TEOPETUYECKHE OCHOBBI (PU3UKO-XUMUYECKHX METOJIOB aHAJIN3a;

- MPUHIUIBI paOOTHl OCHOBHBIX MPUOOPOB, UCHOIB3YEMBIX JUISl IPOBEACHUS KAUECTBEHHOTO U
KOJIMYECTBEHHOTO aHAJIN3a;
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Ymemn:

- IPUMEHATh IPUOOPETEHHbIE MPAKTUYECKUE HABBIKM B IPO(PECCUOHATIBHOMN AEATENbHOCTU IS
pelIeHNs KOHKPETHBIX aHAJUTUYECKHX 3a7ay;

- IIPOBOJIUTh OOOCHOBAHHBIN BHIOOP METOJa aHAJIM3a C YYETOM Liesiel 1 0COOEHHOCTE! JaHHOH
MPAKTUYECKOM 3aa4u;

- IIPOBOJUTH PacueThl HA OCHOBE IIPOBEICHHBIX HCCIIEI0BAaHUMY;

- IIPOBOJUTH METPOJIOTHYECKYIO OLIEHKY PE3YJIbTaTOB KOJIMYECTBEHHOIO XMMUYECKOT0 aHATIN3a

Braoemn:

- OCHOBaMH METPOJIOTHYECKOM OLIEHKU PE3YIbTAaTOB KOJIMYECTBEHHOIO XUMUYECKOIO aHAJIN3a;

- IIpUEMAaMH UHTEPIPETALIMM PE3YJIbTaTOB AHAJIN3a HA OCHOBE KBAJIMMETPUUECKUX OLICHOK;

- METOAOJNOTHEH  XMMHMYECKMX U (PU3MKO-XMMHYECKHX METOAOB  aHaIW3a, LIMPOKO
HCIIOJIb3YEMBIX B COBPEMEHHOM aHATUTUYECKON MPAKTUKE

3 Kpartkoe coaep:xaHue TUCHUILUIUHBI

Paznea 1. UnenTndukannst HOHOB 3JIeMEHTOB B PacCTBOpax

1.1 BeeneHue B COBPEMEHHYIO aHATUTHUECKYIO XUMHUIO.

AHanutuueckas XMMHsI KaKk OCHOBA METOJIOB U3yUEHUS U KOHTPOJISI XMMUYECKOT0 COCTaBa BEIIECTB B
MaTepHaIbHOM IPOHU3BOJICTBE, HAYUHBIX UCCIIEOBAHUAX, B KOHTPOJIE 00BEKTOB OKpY Katoliel cpebl. Buibl
aHajan3a. DJIIEMEHTHBIN, MOJICKYJISIPHBIH, ()a30BbIM U U30TONMHBIN aHanu3. KonnuecTBEeHHBIN U KaueCTBEHHBIN
aHaJIM3 OPraHMYECKUX U HEOPTraHUYECKUX BEIIECTB. XUMUYECKUE, (PU3UKO-XMMUYECKHE METO bl aHAIIN3a, UX
B3alMOCBS3b, COOTHOIICHWE W NpPHUMEHEHHE. AHATUTUYECKUH CHUTHAJl KaK HOCUTENIb KaueCTBEHHOW U
KoJinyecTBeHHON uHpopManuu o0 oObekre aHanu3a. [locTaHOBKA aHAJIMTHUYECKOM 3agauu. AJTOpUTM
IPOBEICHUS aHAIN3a: OTOOP CpeaHel MpOoOBI, MOATOTOBKA MPOOBI K aHAIM3Y, U3MEPEHUE aHATUTHYECKOTO
CUTHAJIa U €r0 METPOJIOTMYECKasl OLIEHKA, pacdyeT Pe3y/ibTaTOB aHAIW3a M UX uHTepnperauus. [Ipumepst
pelieHys 3a7ja4 aHAIMTHYECKOIO0 KOHTPOJII B XUMHUYECKON TEXHOJIOTUH, B aHalIn3e 00BEKTOB OKPYXkKarolleH
cpeapl ¥ Ap. IIoHATHSA O COBPEMEHHBIX METOAAX 3JEMEHTHOIO AaHAIM3a: aTOMHO-DMHUCCHUOHHBIN aHaJIN3,
aTOMHO-a0COpPOLIMOHHBIIN aHAIN3, PEHTTeHO(ITYOPECIICHTHBIN aHAJIH3.

1.2 Cnenuduka 3a1a4 aHAIUTUICCKON XUMUH.

OcHOBHBIE TEPMUHBI aHATUTHYECKOH XuMun. OOHapykeHue. OnpeneneHue. AHanu3. AHaATUTUYECKHIE
XMMHMUYECKHE PEAKIIMM KaK OCHOBA XUMHUYECKOr0 aHan3a. KauecTBEHHbIE U KOJIMYECTBEHHBIE AaHATTUTUYECKHE
XUMHUecKue peakuuu. TpeOoBaHus, mnpeabsBiaseMble K HUM. Croenu@uka aHAIUTUYECKUX peaKIui,
UCIOJIb3YEMBIX B aHaIM3e. AHAIUTHYECKas (hopMa M aHATUTUYECKUE PU3HAKU. AHATUTHYECKUE PEaKIH U
aHaiuTuyeckue 3 PexTsl. XapakTepUCTUKU aHATUTUYECKUX PEaKUii: UyBCTBUTEILHOCTh, N30MPAaTEIbHOCTh
(cenekTUBHOCTB). ['pynmoBele, oOIIMe, YacTHble, XapakTepHble W crneuupuyeckue  peakuuu. I[lytu
MOBBILICHUS U30MPATEIIbHOCTH U YyBCTBUTEIBHOCTH aHAIMTUYECKUX PEAKIIHIA.

1.3 Xwumuyeckue paBHOBECHUS B TOMOI€HHBIX M TETEpOTe€HHBIX CHCTEMax, MPUMEHSEMBIX B
AQHAJIMTUYECKON XUMHUH.

OCHOBHBIE ~ TUIBI ~ peakuui, NPUMEHSEMbIX B  AHWINTHYECKOM  XUMHUM  (OCAXKICHMS,
KHCJIOTHO-OCHOBHBIE, KOMIUIEKCOOOpa30BaHusl, OKUCIEHUsI-BOCcCTaHOBNIEHUS ). COCTOSIHUE HOHOB 3JIEMEHTOB
B pacTBopax. KOHCTaHTBI paBHOBECHS aHAIMTUYECKUX PEAKLUI: TEPMOAMHAMUYECKUE, KOHIICHTPALIMOHHBIE,
ycioBHbIe. DakTOpbl, BIMAIOINIME HAa XMMHYECKOE paBHOBECHE (KOMILIEKCOOOpa3oBaHME, OOpa3oBaHUE
MaJIOPaCTBOPUMBIX COECIMHEHUN, N3MEHEHNE CTENIEHN OKHCIIEHUS ONPENENIEMOro NOHA, BIUSHUE NIPUPOIBI
pacTBOPUTEIIS, HOHHOM CHJIbI, TEMIIEPATYPhI, COCTaBa pacTBOpPA).

PaBHOBecus B aHAJIMTUYECKH Ba)KHBIX INPOTOJIUTUYECKUX cUcTeMaX. KOHCTaHTBI KHCIIOTHOCTH H
OCHOBHOCTH. YpaBHEHHs MaTepuanbHOro OanaHca. Beruucienne pH pacTBOpoB KHUCIOT M OCHOBAaHUMN
pa3IMYHON CHJIBI, CMecell KUCIOT W ocHOBaHMU. BydepHble pacTBOpHI, HCIOIB3yeMble B XHMHUYECKOM
aHaJIM3e: UX cOoCcTaB, cBoicTBa (OydepHas emMKoCTh, 00nacTh OydepupoBanus), pacuer pH, npuMmeHneHnue B
AHAINTUYECKON XUMHH.

AHanuTHYeCKHWE peakUuu KOMILIEKCOOOpa30BaHUS, OCAXJEHUS, OKHCIEHHUSI-BOCCTAHOBIJICHUS.
OO0u1me, cTyneHyarble U YCJIOBHbIE KOHCTaHThl YCTOMUMBOCTH KOMIUIEKCHBIX coelnHeHHH. Mcnonp3oBanue
peakuuit KoMIiekcooOpa3zoBaHus B AaHATUTHUECKON XUMUU (0OHApYKEHUE U KOJIMYECTBEHHOE ONpeiesieHue,
MackupoBaHue). Vcronb30BaHNe peakiuil ocaxIeHUs B aHAINTHYECKuX IensX. KoHcTaHTa paBHOBecHs
peakuuii ocakAeHUs-pacTBOpPEHUs; (AKTOPbI, BIUSAIOIIME Ha PacTBOPUMOCTh OcaakoB. Pacuer ycioBuit
OCAKICHMSI U pacTBOPEHUS 0cCagkoB. OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIE paBHOBecHsA. CTaHIApTHBIN U
peaJIbHBIN OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE TOTEHIIHAIIBI.
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Xumuueckue W (GU3MKO-XMMHYECKHME CrocoObl ompeneneHuss pH pactBopoB. PaBHOBecus
AHAIUTUYECKUX PEaKINN KOMITJIEKCOOOpa30BaHUs U yIipaBiieHne UMU. DaKkTOpbl, BIUSIONINE HAa HAIIPaBJICHNE
OKHCITUTENbHO-BOCCTAHOBUTENbHBIX peakuuid. KoHcTaHTa paBHOBeCHS U €€ XMMHKO-aHaJTUTHYECKOE
3HaueHue. Pacuer korpuimeHTOB MOOOYHBIX pEeaKIUi.

1.4. KayecTBEHHBIE U KOJIMUECTBEHHBIC AHATUTUYECKUE PEAKLIUU C OPTaHUYECKUMH AaHATUTUYECKUMU
peareHTaMH B aHAJIN3€ HEOPTraHUYECKUX BELECTB.

Oprannyeckne ananutuueckue pearentsl (OP). Knaccudukamms OP mo tumy peakumii ¢
HeoprannyeckuMu uoHamu. KommiekcooOpasywomue OP u ctpoeHne ux Mojekyn: (pyHKIHOHAIBHO-
aQHAIUTUYECKasT M AaHaJUTHKO-aKTHBHas rpynmnbl. OCOOEHHOCTH U MpeuMyllecTBa Hcmoib3oBaHus OP,
o0nacTu npuMeHeHUs. J(ONOJHUTENBHO: TEOpHUs AEUCTBUS KoMmIulekcooOpasyromux OP, yuer moHHOro
cocrosgaus OP n metaina. ['unore3a aHajioruii 1 npakTUYECKKUE BbIBOIBI U3 Hee. [Ipupoaa xuMuueckon csizu
B koMmiuiekcax OP ¢ moHamMM MeTayuloB M €€ MpOSIBICHHE B IIBETHOCTU KoMIulekcoB. Peakmuu OP ¢
XpOMO(QOPHBIMU  3J€MEHTaMU. VIHTEHCHUBHOCTh OKpPAacKd aHaJIUTHUYECKUX (GOpM U HMHTEHCUBHOCTD
norsomnieHus. Vcroib30Banne peakiuii OpraHndeckux peareHToB B (POTOMETPUIECKOM aHAIIH3E.

Paznen 2. KonuecTBeHHBIA XUMHYECKHUA aHAIN3

2.1. TTpuHIMIBL ¥ 331291 KOJIMYECTBEHHOT'O aHAIIH3A.

Krnaccudukanus MeTo 0B KOMMYECTBEHHOTO aHan3a. TpeOoBaHus, MPeabsIBIIeMble K XUMHUUYECKUM
peakiusiM B KOJMYECTBEHHOM aHalW3€. OTalbl KOJMYECTBEHHOTO OIpEACICHHs. XapaKTEePUCTHKA
pPE3yNbTAaTOB KOJMYECTBEHHOI'0 XMMHUYECKOTo aHaiu3a. OnpeaeneHue COAep:KaHMs BEIIeCTBa B pacTBOPE,
pacuetHbie  ¢opMysbl. CrmocoObl TpeACTaBICHHS] Pe3yJbTaTOB aHaiM3a. TeCThl Ha  BBISIBICHUE
CUCTEeMAaTUYECKUX TMOTPEHIHOCTEH B pe3yiabTaTaxX KOJMYECTBEHHOro XUMudeckoro anamusa. [Ipo6ootbop u
IpoOONOATrOTOBKA.

2.2. Turpumerpuyeckuil aHanu3. TUIbl peakiuil, UCHOJIb3YEMbIX B THTpUMETpuUu. TpebGoBanwms,
MPEABSBISIEMBIE K HUM.

[Mpunmun tutpumerpuu. TutpoBanue u ero stambl. ['paduyeckoe wu3o0pakeHHE IMpoliecca
TUTPOBAHUS — KPUBBIE TUTPOBAHUS, X BUIbI. CKaYOK Ha KPUBOM TUTPOBAHUS, TOUKA SKBUBaJIEHTHOCTH (T.3.)
u koHeuHast Touka TutpoBanus (K.T.T.). [lepBuunbie u BTopuuHbie cTaHAAPTHL. [IpHeMbl TUTPUMETPUIECKOTO
aHaJIM3a: TMPSMOE W OOpaTHOE TUTPOBAHHME, KOCBCHHBIC METOIBL. THIIBI peakiuid, WCIOIb3yeMbIX B
TUTPUMETPUYECKOM aHallu3e; TPEOOBaHUS, IPEAbSIBIIEMbIC K HIM.

JIoMOTHUTEIBPHO: MHCTPYMEHTANIbHBIE METO bl MHANKaUKU T3. [ToTeHImomMeTpruieckoe TUTPOBAHKE.
Merton I'pana. [Ipyrue crnocoObl yCTaHOBIEHUS KOHEYHON TOYKU TUTPOBAHUS.

2.3. Peakiuu HeWTpaIM3aluy B KOJTMYECTBEHHOM XMMHUECKOM aHAITU3e.

Meroabl KUCIIOTHO-OCHOBHOTO THUTPOBaHUs. CYIIHOCTh METOJa KHUCIOTHO-OCHOBHOTO THUTPOBAHMSL.
KpuBbie KUCIOTHO-OCHOBHOTO TUTpPOBaHHUA. PacueT M MOCTpOEHUE TEOPETUYECKUX KPUBBIX THUTPOBAHUS
CHWJIBHBIX U CIA0BIX OJHOOCHOBHBIX MPOTONUTOB. DaKTOPHI, BIMSIIONIME HAa BEIUYHHY CKauyka Ha KPUBBIX
KHCJIOTHO-OCHOBHOTO TUTpoBaHUs. CrocoObl yCTaHOBIIEHUS KOHEYHOW TOUKH THUTpoBaHus. KuciorHo-
OCHOBHBIE UHAMKATOPBI, MHTEPBAJ MEepeXoa OKpacKu MHAUKATOpa, Moka3atens TutpoBanus (pT). [IpaBumo
BBIOOpA MHAMKATOPA JUIsl KOHKPETHOTO ciiydasi TATpoBaHus. [IpakTuyeckoe mpuMeHeHUe peaKIiiuii KUCIOTHO-
OCHOBHOT0 B3anMojielicTBUs. [loTeHIIMOMeTpruYecKOe TUTPOBAHNE HA OCHOBE PEAKIIMM KUCIOTHO-OCHOBHOTO
B3aUMOICUCTBUS. IHIUKAaTOpPHBIE TOTPEITHOCTH U UX OIICHKA.

2.4. AnanuTudecKkue peakiiui KOMIUIEKCOOOpa30BaHUs U OCAXK/ICHHUS B KOJIMUECTBEHHOM XUMUYECKOM
aHajmse.

Hcnonb30BaHre KOMILIEKCOOOpa30BaHUs B XUMUYECKOM aHanu3e. Heopranmueckue u opraHu4ecKue
nuranjpl. KOMIUIEKCOHBI M HMX CBOMCTBA. YCIIOBHBIE KOHCTAHThl YCTOMYMBOCTH KOMIUIEKCOHATOB W HX
MPaKTHYECKOe MCToIb30BaHue. OOOCHOBAaHUE BHIOOpPA ONTUMATBHBIX YCIOBUN KOMILUIEKCOHOMETPHUIECKOTO
TUTpOBaHUsA. KprBbIe KOMIUIEKCOHOMETPUIECKOTO TUTPOBaHUS. DaKTOPHI, BIMUSIIONINE HA BETUYNHY CKauyKa
Ha KpuBBIX TUTpoBaHusA. CriocoOs! ycranosienus T.0. u K. T.T. MeramioxpoMHble HHIUKATOPHI, IIPUHITUTT
uxX JnelcTBus. BeiOop mHAMKATOpa JJIi KOHKPETHOTO CiIy4ash TUTPOBAaHHS. AHAIMTHYECKHUE BO3MOXKHOCTH
METO/1a KOMIUIEKCOHOMETPUUECKOT0 TUTpOoBaHuUs. [[pruMeHeHe KOMIUJIEKCOHOB B aHAJIMTUYECKOW XUMHUU B
KaueCcTBE MACKUPYIONIUX areHToB. [IpUMEHEHHEe XMMHYECKHUX pPEeaKIUid KOMIUIEKCOOOpa30BaHUS B
(GOTOMETPUYECKOM aHamu3e, B METOAEC KOHIYKTOMETPHUYECKOTO THUTPOBaHUS. Peakium ocaxaeHus B
KOJTMYECTBEHHOM XMMHUYECKOM aHanu3e. [ paBuMmerpuueckuii anainus. TeopeTrnaeckoe 000CHOBaHUE BHIOOpa
ONTUMATBHBIX YCJIOBHM OCAXKIEHUS KPUCTALIUYECKMX U aMOp(pHBIX ocaakoB. [IpuMeHeHNE XUMHUYECKUX
peakIuii OCaXKIEHWS B METOAEC TMOTCHIIMOMETPUYECKOTO THUTPOBAHUS, B METOJAE TYypOUIUMETPHUH.
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OcoOeHHOCTH peakIuii KoMIUIeKcooOpa3oBaHus (XenaTooOpa3oBaHus) HOHOB MetauioB ¢ OJITA.
OcanutenbHOE TUTPOBAHUE.

2.5. AHanuTHYeCcKue peaKiiuu OKUCICHHSI-BOCCTAHOBIICHUS B KOJTHYECTBEHHOM XUMUYECKOM aHAIIH3E.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHASL PEAKIUS M OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIA MOTEHIUAIL.
KoHcTaHThl paBHOBECHS OKUCIMTEIHLHO-BOCCTAHOBHTEIBHBIX peakiuii. BEIOOp TUTpaHTa W ONTHUMATbHBIX
yCIIOBHM TUTpOBaHUs. KpUBble OKMCIUTEIbHO-BOCCTAHOBUTEIBHOIO TUTPOBaHUs. DaKTOPHI, BIMUAIOIIME HA
BEJIMYMHY CKayKa Ha KPUBOM THUTpoBaHMs. MHAMKANMA KOHEYHOW TOUKH TUTPOBAHUS XUMUYECKUMHU U
¢busnko-xuMuueckuMu Metonamu. Ilepmanranaromerpus. XapakTepuCTUKa METO/A. Y CIOBUS MPOBEIECHUS
IIEpMaHraHAaTOMETPUYECKUX  OmpeAesneHnil. BemecTBa, omnpezgensemMbple  NE€pMaHTAHATOMETPUUYECKUM
MeTo10M. JlocTOMHCTBA U HeoCcTaTKu MeTo1a. MogomeTpusi. XapakTepucTuka MEeTo/1a, yCIOBUS IIPOBEICHUS
MOJIOMETPUYECKOTO OIpeesneHus BemecTB. [loctonHcTBa U HefgocTtatku Merona. [IpuMeHeHuwe peakiuil
OKHCJICHUS-BOCCTAHOBJICHUSI B METO/IE MOTEHIIMOMETPUYECKOTO TUTPOBAHMUS.

2.6. NoHnooOMeHHast xpoMarorpadusi B KOJTMYECTBEHHOM XUMHUUYECKOM aHaJIU3e.

TpeboBanus, mpeabsBIsieMble K peakIusiM HOHHOrO oOmeHa. M3oTepma nmoHHOro obmeHa. Bribop
ONTUMAJBHBIX  YCIOBUH HMOHOOOMEHHOTrO  pasieleHus BemecTB. [IpumeHeHHMe  HMOHOOOMEHHOM
xpomaTorpadguu B aHAIUTUYCCKOW XMUMHH OPTaHMYECKHX W HEOPTaHWYECKUX COCAMHCHHIA: pa3jielicHue,
OYUCTKA, KOHIEHTPUPOBAHUE U T.J.

Pasnen 3. BBenenne B puznko-xummuyeckue (MHCTPYMEHTAJIbHbIE) METOAbI AHAJIN3A

3.1. ®DXMA — cocTaBHas 4acTh COBPEMEHHOMN aHATMTHYCCKON XUMHUH.

Knaccudpukanmss  GU3UKO-XMMUYECKUX  METOJOB  aHaiMM3a. AHAIUTHYECKUM CUTHA — Kak
uH(popMaTuBHAsL (YHKIIMS COCTaBa BEIECTBA U €ro KoludecTBa. [IpuMepsl aHATUTUYECKUX CUTHATIOB U MX
n3mepennii B OXMA.

3.2. MeTponornyeckue OCHOBbI AHATMTUYECKUX METO/I0B.

OCHOBHBIE aHATHUTUKO-METPOJIOTHUECKUEC XaPAKTSPUCTUKN METOJIOB U PE3YJIbTATOB aHAIH3A, CIIOCOOBI
UX OLIEHKH: TIpeJiesi OOHapykeHus1, KO3 (HUIIMEHT YyBCTBUTEIbHOCTH, HUXKHSIS M BEPXHsIs TpaHUIa JUana3oHa
OTpeIesieMbIX COACPKAHUM, CEIICKTUBHOCTD, MTPEIIU3UOHHOCTH B YCJIOBUSAX CXOAMMOCTH (ITOBTOPSIEMOCTH) U
BOCTIPOM3BOANMOCTH, IPABUIBHOCTB, dKcrpeccHocTh. O0o0menHsbie ceaenust o 'OCT P UCO 5725 (2002).

3.3. O0mas xapakTepuUCTKa CIIEKTPAIBHBIX, SJIEKTPOXUMHUYECKUX U XPOMATOrpauIecKux METOI0B
ananuza. [Ipencrasnenue o poTomMeTpruuecKux, MOTEHUOMETPUUECKUX METOJaX aHalu3a U MOHHOOOMEHHOU
xpomMarorpadumu.

4 O0beM yueOHOH THCHMIIINHBI

O0beM IMCHUIIIMHBI
Buj yueOHoi1 padoThI Axar, | Actp.
3E
4. 4.
O0mas TpPyA0EMKOCTb JMCIHILIHHbI 4 144 108
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHS: 1.78 64 48
Jlexun 0.44 16 12
JlabopaTtopusie padoTs (JIP) 1.34 48 36
CamocTosiTe1bHasi paboTa 2.22 80 60
KoHTtakTHas camocTosiTenbHas paboTa 0,4 0.3
2,22
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTLIHHBI 79,6 59.7
Buja UTOroBOro KOHTpPOJIS: 3a4er ¢ oneHkoM

AHHOTanuA padoyeil NPOrpaMMbl JUCHUIJIMHBI
«(I)l/l?.l/l'leCKaﬂ XUMMUD»
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1. Heap AUCHMIJIMHBI — PACKPHITh CMBICTT OCHOBHBIX 3aKOHOB, YIPABISIONIMX XOJ0M XHMHUYECKOTO
npoliecca, MokazaTb 00JIaCTH MPUIIOKEHUS 3TUX 3aKOHOB M HAyYUTh CTYJIEHTa IPAMOTHO NPUMEHATh UX MPU
pELIeHNH KOHKPETHBIX TEOPETUUECKUX U IPAKTUUYECKUX 3a]a4.

2. B pe3yabTraTe nu3ydyeHus JUCHUILIMHBI 00y4YaI0IUIICH 10JIKEH:

Obnadamys CleAyOMUMI KOMIIETCHIUSAMHU ¥ HHAUKATOPAMH UX JTOCTH)KCHUS:

OIIK-1.1, OIIK -1.2, OIIK -1.3, OIIK — 4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3uams:

- OCHOBHBIC 3aKOHBI (U3UYECKOH XHMMHH, B3aMMOCBS3b (PH3MUECKUX U XHUMHYECKHX
XapaKTepUCTHK MpoLecca;

- IyTH ONIpEAENCHHUs BaXHEHIIMX XapaKTePUCTHK XUMHMYECKOI'O PpaBHOBECUS (KOHCTAHTHI
pPaBHOBECHS], PAaBHOBECHOI'O BBIXO/A IPOAYKTA, CTEIEHU IPEBPAIICHUS MCXOIHBIX BELIECTB) U BIMSHUS
pas3In4HbIX (PAKTOPOB HA CMEIIEHUE XUMHUECKOT0 PAaBHOBECHS;

- YCIIOBHSI YCTAHOBJIEHUSI (pa30BbIX PAaBHOBECHM B OJHO- M MHOTOKOMIIOHEHTHBIX CHUCTEMAXx,
BO3MO>KHOCTH Pa3JIEIIEHUs CIOKHBIX CUCTEM Ha COCTABIISIFOIINE KOMIIOHEHTHI;

- TEPMOAMHAMMUYECKOE OIMMCAHHE CBOMCTB MJCAIbHBIX U HEUJEAIBHBIX PAaCTBOPOB, IOAXO/bI K
HaXO0KJCHUIO NapLUaAIbHBIX MOJIAPHBIX BEJIMYMH KOMIIOHEHTOB PacTBOpA.

Ymems:

- MPUMEHITh TEOPETHUUECKUE 3HAHUS U OKCIEPUMEHTAIbHbIE METOJbl HCCIEIOBaHUS
(bu3nUecKOil XMMHUK TIPU pelIeHUH MPOo(hecCHOHANBHBIX 3a/1a4;

- IIPOBOAUTHh TEPMOAMHAMUUYECKHE PACUEThl, OCYLIECTBIIATh aHAJIW3 U HA OCHOBE 3TOT'O JIEJaTh
000CHOBaHHBIE BBIBO/IbI;

- IIPEJCKa3blBaTh M HaXOJIUTh ONTUMAJIbHBIE YCIOBHUS MPOBEIECHUS XMMHUYECKOro Ipoliecca ¢
LEJIbIO0 MOJIYYEHHS] MAKCUMAJIbHO BO3MOYHOTO BbIX0OJ]a MHTEPECYIOLIETO MPOAYKTA;

- MPEJCTaBIATh JaHHBIE Ja0OPaTOPHOTO HCCIIEAOBaHUS B rpadudeckoil popMe M Ha OCHOBE
IOJYYEHHBIX 3aBUCHUMOCTEH OIpENeNATh COOTBETCTBYIOLIME TEPMOJMHAMMYECKHE M KHHETHYECKUe
XapaKTEPUCTUKU XUMUYECKOM CUCTEMBI U XUMHUYECKOTO MPOIIECCa;

- IIPOBOAUTH aHAIM3 M KPUTUYECKU OLIEHHWBATH IOJIyYEHHBIE SKCIIEPUMEHTAJbHBIE JaHHbIC,
0000111aTh 1 Jes1aTh 0O0CHOBAaHHBIE BBIBOJIBI HA 0a3e MPOBEICHHBIX OINBITOB.

Braoemy:

- KOMIUIEKCOM COBPEMEHHBIX TEOPETHYECKMX METOJ0B (U3NYECKOM XUMHH JJs pPELICHUS
KOHKPETHBIX HCCIIEI0BATENIBCKUX 33/1a4;

- HAaBBIKAMU OIPENEICHUS COCTOSHMS PAaBHOBECHS M CaMOIIPOM3BOJIBHOTO HAalpaBICHUS
XUMHUYECKOI0 IIpolecca;

- nprueMaMu OOpabOTKM MOJYyYEHHBIX OMNBITHBIX IaHHBIX JJIS BBIABICHUS U YCTaHOBJICHUS
B3aMMOCBS3€M MEXy TEpPMOAMHAMUYECKUMHU CBOMCTBaMH U (PU3MUECKUMHU MTapaMeTpaMHu Mpoliecca;

- 3HAHUSAMH OCHOBHBIX 3aKOHOB (DM3MUYECKON XUMHUU JJIsl COJAEpKaTEeJIbHON HHTEpHpeTaluu
TEPMOJUHAMHYECKHUX PACYETOB.

3. Kparkoe coaep:kanue JUCHUNIUHBI

Paszpnen 1. Xumuyeckass TepMOAUHAMMKA

1.1.  TIlepBblil 3aKOH TEPMOJIUHAMUKHU

TepMonnHaMHu4YeCKue CUCTEMBI U TEPMOJIMHAMUYECKHUE MTapAMETPbl. DKCTEHCUBHBIE U MHTEHCUBHBIE
cBoiicTBa cucteMsl. TepMoarHamMuueckuii nporecc. DyHKIUU cOCTOSHUSA U QYHKIIUH ITpouecca. BHyTpeHHsis
SHEprus W HTANBINA, UX CBOWCTBA. Temnora U paboTa kak popMbl epeaun sHeprun. Pabota pacupeHus
ra3a u nosesHas pabora. @opMyIHpOBKHU MEPBOro Hayasla TEPMOAMHAMHUKHU. B3auMOCBs3b TEMIOTHI, pabOTHI
Y U3MEHEHUs BHYTPEHHEH SHEPTHH B M30XOPHOM, H300apHOM U M30TEPMUYECKOM Mporeccax. TenaoeMKocTb
BEleCTBa — M30XOPHAs WK U300apHasi, MOJIsipHast, yAelbHas. Teni0eMKOCTh UealIbHBIX Ta30B, B3aUMOCBS3b
MoJsipHbIX TertoeMkocTeld Cp m Cv uaeanbHOro rasza. TemioeMKOCTh TBEPIBIX BEIIECTB M JKHUKOCTEH.
3aBUCHUMOCTh MOJISIPHOM M300apHON TEIJIOEMKOCTH BELIeCTBa OT TEMIIEpaTyphl, SMIIUPUUECKUE YPaBHEHUS
(cTeneHHbIe psi/ibl), UX MPUMEHUMOCTh. 3aKkoH KyOoB Jlebast, npasuio [rononra u Iltu. Cpennsis nuzobapHas
TEIUIOEMKOCTh BElecTBa B MHTEpBalie TeMieparyp. TemrepaTypHasl 3aBUCUMOCTb IPUPAIICHUS SHTAIbINH
BemectBa (Ht — Ho) mpu mocTosHHOM JaBieHUM C y4yeToM (ha3oBbIX mepexonoB. TemnoBoil >ddext
XumMHueckoro mpouecca. OCHOBHOE cTaHJIapTHOEe cocTostHhe. CTaHIapTHbIE SHTAIBIUU OOpa3oBaHUS U
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cropanus BemiecTB. [IpumenHenue 3akoHa ['ecca 17s1 BBIYMCICHUS TEIJIOBBIX A(PPEKTOB XMUMUYECKUX H
bU3HKO-XUMHYECKUX TpoiieccoB. CBA3b TEIIOBBIX 3(PPEKTOB MPH MOCTOSIHHOM 00bEME U MPHU TOCTOSHHOM
JIaBJICHUH. 3aBHCHMOCTBH TEIJIOBOTO 3(dekra peakuuum OT Temreparypbl. BeIBox M aHalu3 ypaBHEHHS
Kupxroda B nuddepennumanpHoii popme. MuTerpupoBanue ypapHeHus: Kupxroda.

1.2.  Bropoii 3aKOH TepMOJANHAMHKH.

CaMonpou3BOJIbHBIE W HECAMONPOHM3BOJIbHBIE, OOpaTHMble U HeoOpaTUMbIE, pPaBHOBECHBIE
(KBa3uUCTAaTUYECKHE) U HEPABHOBECHBIEC Mpolecchl. PaboTa paBHOBECHOTO M HEPABHOBECHOI'O MPOLIECCOB.
QOopMYyTUPOBKH BTOPOrO Hayajga TEPMOJAMHAMUKH. OHTPONHUS KaK KpPUTEpUH  HaAIMpPaBIEHHOCTU
CaMOIIPOU3BOJIBHBIX IPOILIECCOB W PABHOBECHS B M30JUPOBAHHBIX CHCTEMaX. 3aBUCUMOCTb JHTPOIUU
BEIIIECTBA OT MapaMeTPOB COCTOSIHUA (TEMIIepaTyphl, AaBJeHUs, o0beMa). PacdeT M3MEHEHHs! SHTPOIUU B
pa3IMYHBIX MPOIEccaX, CBA3AHHBIX C U3MEHEHHUEM COCTOSIHHS HI€albHOIO ra3a, a TakKe YHCTBIX TBEPIbIX
WJIM J)KUJIKHX BellecTB. MI3MEHeHNe 3HTPOIINH B IPOLIECCE CMELIEHMSI UI€aIbHBIX I'a30B. MI3MeHeHue 3HTponun
npu (pa3oBbix nepexonax. Termnosas Teopema Hepuera, noctynat [Inanka (TpeTbe Ha4aao TEPMOAMHAMUKH).
Craructuueckass MHTEpHpeTalysi BTOPOro Hadaja TEpMOJMHAMUKH, ypaBHeHHE bonbumana-Ilnanka.
Brruncnenue abcomoTHOM SHTpONUHU BelecTBa. PacueT n3MeHeHust SHTPOMUH B XUMUYECKUX PEaKLUAX Ipu
paznmuuHbIX Temmeparypax. OObenuHenHoe ypaBHenue | u Il 3akoHOB TepmMoguHaMUKH. DHEPTuUs
['enpmronbia u sHeprus ['n06ca kak KpUTepUU HANPABICHHOCTH IPOLIECCOB M PABHOBECHS B 3aKPBITHIX
cucrteMax. XapakTepuctuieckue (yHKIHMH. 3aBUCUMOCTb sHeprum [enpmromnbia u 3Hepruum [mb0ca ot
napaMeTpoB cocTosiHMs. TemreparypHas 3aBUCMMOCTh 3Hepruu [ ub0Oca BemiecTBa ¢ yueToMm (a30oBbIX
nepexonoB. Pox (dazoBoro mnepexonma (mepBblil, BTOpo#). YpaBHeHus ['nO06ca-I'enmpmrosnbia. Pacuer
U3MEHEHUH CTaHAApTHBIX SHepruil ['mb66ca u I'eabmronbla B XMMHUECKHUX PEAKIUSAX MPU Pa3IHMUHBIX
TEMIEpATypax.

CucreMbl MEPEMEHHOTO COCTaBa. XMUMHYECKHUH TMOTEHIMATl KOMIIOHEHTa CHUCTEMBl. 3aBUCHUMOCTH
XUMHUYECKOIO IMOTEHLMAJAa OT JaBJIEHHWS W TEMIEpaTypbl. YCJIOBHUS PAaBHOBECHS U CaMOIIPOU3BOJIBHOTO
MPOTEKaHUs IMPOoIecca B CUCTEMaX MEPEMEHHOT0 COCTaBa.

1.3. XuMuueckoe paBHOBECHE.

MartepuanbHblii 0anaHc XUMHYECKON peakIu, CTENEHb MPEBpAallleHus, XUMHUUYECKas MepeMeHHasl.
VYpaBHEeHHE H30TEPMBbI XUMHUECKOW peakmuu (m3orepmbl Bant-I'odda). Xumudeckoe cpoiacTtBo. AHamm3
YpaBHEHUS H30TE€PMBI [UJIsl OMpEAENICHUS HAMpPaBIICHUS CaMOMPOHM3BOJIBHOIO MPOTEKAHUS XUMHUYECKOU
peakuMu OT JaHHOTO MCXOJHOIO (HEpPaBHOBECHOI0) coOCTOsiHMS. TepMonnHaMuyeckass KOHCTaHTa
XMMHYECKOTO PABHOBECHs M SMIHMPHUYECKHe KOHCTaHThl xuMmuueckoro paBHoBecus (Kx, Kc, Kn, Kp),
YpaBHEHHUS UX CBSI3U JUISl peaklnu B UjealbHOI ra3oBoii cmecu. KoHCTaHTBI paBHOBECHUS ISl TOMOT'€HHbBIX U
IeTepPOreHHBIX PEaKUM, UAealbHbIX U HEUJEaJbHBIX PEaKIHMOHHBIX cHcTeM (Ha mpumepax). CMmemieHue
XUMHYECKOTO PaBHOBECUS TMPHU M3MEHEeHUH obiero masieHus (T = coOnst) u mpu 100aBJICHUH B CUCTEMY
ureptHoro rasa (T = const, P = const).

Bnusinue temmeparypbl Ha KOHCTaHTY XMMHYECKOTO PaBHOBECHSI, ypaBHEHHUS M300apbl U U30XOpPHI
XUMHUYECKON peakiuu. BpIBoj, aHAMM3 U MHTETPUPOBAHUE HA3BAaHHBIX ypAaBHEHUH Ha MpUMEpe YpaBHEHHUS
n300apel. Pacuer cpenHero W MCTUHHOrO TEIIOBOro 3¢¢eKkTa XUMHUYECKUX peaklUuid M3 3aBUCHMOCTH
TEPMOJMHAMHYECKON KOHCTAHTBI PABHOBECHUS OT TEMIIEPATypbl. PacyeT KOHCTaHT paBHOBECUS XUMUYECKUX
peakuuii U3 CTaHAAPTHBIX TEPMOAMHAMMYECKUX (YHKIUN BelIECTB. BbluncieHHEe KOHCTAHT pPaBHOBECHS
XUMHYECKHX pEaKIMi MO0 CHPaBOYHBIM JaHHBIM O KOHCTaHTaX paBHOBECHsI peaKIHii 00pa30BaHUS
COEIMHEHUI U3 MPOCTHIX BELIECTB.

Pa3nea 2. ®a3oBbie paBHOBeCHS B OAHOKOMIIOHEHTHBIX CHCTEMax

2.1. ®a3oBbie iepexoapl U (ha3oBast AHarpaMMa COCTOSTHUS JJIS OJJHOKOMIIOHEHTHBIX CUCTEM

da3a, KOMIOHEHT, YUCIIO cTeneHei cBoboabl. IlpaBuno ¢a3z [mbG6ca. IIpumenenue npasuna ¢as
['m60ca mis ananmm3a (a30BBIX PABHOBECHM B OJHOKOMITIOHEHTHBIX CHCTeMax. [[uarpamma cocTOsSHUS
OJTHOKOMIIOHEHTHOH CHUCTEMBI, ee (pa30Bble MOJIs, JIUHUHM U TPOMHBIE TOYKH, BBIPAXKAIOIINE COOTBETCTBEHHO
onHo(daznoe, nByxdazHoe u TpexdazHoe paBHOBecHs. HacwleHHBIN map, TemmeparypHash 3aBHCHMOCTD
JIaBJICHUS HACBIIIEHHOTo napa. Kputnueckas Touka, KpUTHYECKOE COCTOSIHUE BEIECTBA, €T0 0COOEHHOCTH.
BriBoa u aHanu3 ypaBHeHus KnanelipoHa. 3aBUCUMOCTh TEMIIEPATYPHI TUIABJICHHS OT BHEIIHETO J1aBJICHHUS,
MHTETpUpoBaHue ypaBHeHUs KianelipoHa niist paBHOBeCHUs TBEPOE TENO - JKUIKOCTb. PaBHOBecHs C ra3oBoi
dazoii, ypaBHenue Knanenpona-Knaysmyca, BBIBOJ M1 MHTETPUPOBAHUE YPAaBHEHUS ISl ONMMUCAHMS JIMHUMA
UCIapeHHs U CYOIMMalluK, UCTIONb3yeMble AonyieHus. Omnpenenenne KOOpAHUHAT TPOWHOW TOUYKH.

2.2. Onpeznenenue TepMoIMHaMUYeCKuX (PyHKIMN mporecca Gpa3zoBoro nepexoaa
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IIpumenenue ypaBHenust Knanelipona-Kiaysmyca st pacuera M3MEHEHHUS TEPMOAMHAMMUYECKHUX
¢GyHkuui npu (a3oBbIX NpeBpalleHUsAX. B3auMOCBs3b AHTANBNNN IUIABICHUS, UCIIAPEHUS U BO3TOHKU B
TPOMHOM TOUKE. DMIUpPUYECKOe IpaBuio TpyToHa.

Pasznen 3. TepmoauHaMuyeckasi TeOpusi paCTBOPOB

3.1. OcHOBBI TEpMOJUMHAMUKHU PacTBOPOB. IlaprinanbHbie MOJIbHBIE BETUYHHbI

Knaccudukanmm pactBopoB. IlapumanbHble MOJIIpHBIE BeMWMYMHBL. YpaBHeHUs [uO0ca-/[rorema
(BbIBOA M aHAJIM3). MeTobl onpeeneHus NapluaabHbIX MOJIIPHBIX BEJIMYMH (METOJ KacaTeabHbIX U METOJ
oTpe3koB). OTHOCHUTENIbHBIE MapLUaIbHbIE MOJSIPHBIE BEJIUYMHBI (MapLUalbHbIE MOJSIPHBIE (DYHKIUH
cMmemeHus). TepMoarHaMuuecKue GyHKIUN CMEIIEeHUs.

3.2. TepMoaMHAMHUECKOE ONKUCAHUE UI€ATbHBIX U HEUJEAIbHBIX PACTBOPOB

WneanbHble (COBEPLICHHBIE) PACTBOPBI. XUMUYECKUH MOTEHIIMAT KOMIIOHEHTA HJI€aJIbHOTO PacTBOpA.
TepmoauHaMuyeckne QyHKIMUA CMEIICHHs U WIeadbHBIX pacTBOpoB. PaBHOBecue "HaeanbHBIN pacTBOP-
nap", 3akoH Payus, rpaguueckas nuntepnperanus 3akona Payss. IlpeaenbHo paz0aBiieHHbIE pacTBOPBI, 3aKOH
I'enpu. YpaBHeHHE XMMUUECKOT0 NOTEHIMAJIA /1JIs1 PACTBOPUTEIIS U paCTBOPEHHOIO BellecTBa. HeneanbHble
(peanbHBIE) PACTBOPBI, MOJIOXKUTENIBHBIE U OTPHULIATENIbHBIE OTKJIOHEHUS OT UJEAIbHOCTH (OT 3aKoHa Payis).
CraHgapTHbIE COCTOSIHUS KOMIIOHEHTOB pacTBopa. CHMMeETpUUYHas U HECUMMETPUYHASI CUCTEMBI CPaBHEHMUSI.
Pacuer akTuBHOCTEHl M palMOHANBHBIX KO3()QHULUHUEHTOB AaKTUBHOCTH KOMIIOHEHTOB pPacTBOpa.
TepMoauHaMuyeckue (QyHKIMM CMELIEHUS JUIsl HEUACAJIbHBIX PAacTBOPOB. 3aBHUCHUMOCTb AaKTHBHOCTH U
K03(ppHILIMeHTa aKTUBHOCTH KOMIIOHEHTA OT TEMIIEPATyphl U 1aBICHHUS.

3.3. KommuratuBHble CBOICTBa pa30aBIIEHHBIX pPACTBOPOB HENETYYMX BEIIECTB B JIETY4YeM
pacTBopuTene

KomnurarusHsle cBoiicTBa pa30aBIeHHBIX PaCTBOPOB HEJNETYUYHX BELIECTB B JIETYUYHUX PACTBOPUTEISAX
(MOHM)KEHHE MAABJICHMs HACBHILEHHOIO Iapa pacTBOPUTENs HaJ pPacTBOPOM IO CPABHEHUIO C YHCTHIM
pacTBOpUTENIEM, IOBBILIEHUE TEMIEpaTyphl Hayalda KUIEHUS U MOHM)KEHUE TeMIepaTypbl Haudajia
OTBEpPJIEBAaHUs PACTBOPOB, OCMOTHYECKOE JaBJIeHUE). DOYIIIMOCKOIMYECKasi U KPUOCKOIIMUYECKasi KOHCTaHThI
pacTBopuTend. BbIBOJ ypaBHEHMsI, CBS3BIBAIOLLEIO MOHMKEHHE TEMIepaTypbl Hadajla OTBEPAEBAHUS C
KOHIIEHTpauueil pactBopa. OcMoc, OCMOTHMYECKOE [JaBiieHHe, OOpaTHbli ocMoc. Vcronb3oBaHue
KOJUIMTaTUBHBIX CBOMCTB Uil ONpEAENEeHUS MOJISIPHOM MaccChl, CTENEHU AUCCOLMALMM WIW CTENEHU
accolMalliy pacCTBOPEHHOTO BEIIECTBA.

Pa3nea 4. ®a3oBbie papHOBecHsSI B MHOTOKOMIIOHEHTHBIX CHCTeMAaxX

4.1. PaBHOBECHE GKUIKHI PACTBOP - HACBILICHHBIN NIap» B IBYXKOMIIOHEHTHBIX CUCTEMAX.

JlnarpaMmbl «JaBJIE€HHE-COCTAB», «TEMIIEPATYpa-COCTaB», «COCTaB Iapa-coCTaB >KUIKOCTH» s
U/lealbHbIX M HEeHJealbHbIX pacTBOpoB. IIpumeHeHne nmpaBuia (a3 K MCCIEAOBAHUIO JUArpaMM. 3aKOHBI
I'n66ca-KonoBanosa. Aszeorponus, TepMOJMHAMUYECKOE YCJIOBHE TOYKM a3eoTpoma. [IpaBuio peruara.
OU3NKO-XMMUYECKHE OCHOBBI pa3JIeNIeHUs KUAKHX CMeceil MeToJaMH NEPErOHKU U PeKTU(DHUKAIUH.

4.2. PaBHOBECHE KUJKOCTH-TBEPJI0E» B IBYXKOMIIOHEHTHBIX CHCTEMAaX.

TepMuyeckuil aHanu3, KpHUBBIE OXJIAXKIEHUS, MOCTPOCHHE IUArpaMMbl IUIABKOCTU 110 KPUBBIM
oxnaxaeHusi. CUCTEMBbl C OrPaHUYEHHOW M HEOTPAHMUYEHHOW PacTBOPHUMOCTHIO KOMIIOHEHTOB B TBEPAOM
coctosHuu. M3omop¢usM. Tumbel TBepAbIX  pacTBOpoB. JluarpamMMbl — IJIaBKOCTH — M30MOP(HO
KPUCTAJIM3YIOIIMXCS BellecTB. JluarpamMmbl IMIaBKOCTH CHCTEM C OTPAaHUYEHHON pacTBOPUMOCTHIO B
TBEP/IOM COCTOSIHUU. DBTEKTHUECKOE U IEPUTEKTUUECKOE paBHOBecHs. ONpeiesIeHuE COCTaBa IBTEKTUUECKOM
KUJKOCTU TOCTpoeHueM TpeyroiabHuka Tammana. Ilpumenenue npasBuna ¢a3 ['mbbca k mccienoBaHUIO
(a30BBIX PAaBHOBECHIA.

4. O0beM yueOHOM JUCUMIIJIMHBI

Bun yuebHoit paboTbl 3E Akap. 4. Actp. 4.
OO61mas TpyA0eMKOCTh AUCIUTIITNHBI 7 252 189
KonTakTHas padoTa — ay1MTOPHBbIE 3aHATHS: 2,67 96 72
Jlexun 0,89 32 24
[Mpaktuyeckue 3ansatus (I13) 0,89 32 24
JlaGopatopusbie pabotsl (JIP) 0,89 32 24
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CaMocTosiTe1bHasi paboTa 3,33 120 90
KonTtakTHas camocTosiTesbHas paboTa 333 - -
CamocTosTeIbHOE H3YUYCHHE PA3/ICTIOB JUCITUTLIHHBI ' 120 90
Buabl koHTpOJIA:

IK3aMeH 1 36 27
KonraktHas paboTa — MpOMeXXyTOUHAs aTTECTAIHU 1 0,4 0,3
[ToaroroBka K SK3aMeHY 35,6 26,7
By HTOroBOro KOHTPOJIS: IK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«MaTemMaTHuka»

1. Heab AMCUMIIMHBI - (OPMUPOBAHKE Y CTYACHTOB CHCTEMbI OCHOBHBIX TOHSTHIA, UCHIOIb3yEMBIX
JUIsL TIOCTPOCHMSI BaKHEHIIMX MAaTEMAaTHYECKUX MOJCIEH M MaTeMAaTUYECKUX METONOB I OIMCAHMS
Pa3JIMYHBIX XUMUKO-TEXHOJIOTHYECKUX IPOLIECCOB.

2. B pe3yabTrare u3y4eHusi AMCUMILIMHBI 00y4AIOLINIACSH JOJIKEeH:

Obnadamye cleayomUMU KOMIIETCHIUSAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

YK-1.1, YK-1.2, YK-1.3.

3HATh:

-OCHOBHI Ju(PepeHnnanbHOT0 U HWHTETPATBHOIO HCYUCICHUs, AU(QepeHInaNbHbIX YpaBHEHHH,
TEOPUU BEPOATHOCTEN U MATEMAaTUYECKON CTaTUCTHKU,

- MaTeMaTU4YECKHE TEOPUU U METO/bI, JIEXKAIIUE B OCHOBE IIOCTPOEHUSI MaTEMaTUYECKUX MOJIEIIEH;

- OCHOBBI IPUMEHEHUSI MAaTEMaTUUECKUX MOJEJIEH U METOJOB.

YMers:

- BBIOUpATh MaTeMaTHUECKUE METO/Ibl, IPUTOAHBIE JJIs PEIIeHUs] KOHKPETHOH 3a/1a4H;

— HCIIOJIB30BATh MAaTEMaTHUECKNE TIOHATHS, METOABI M MOZEIIH JIJISl ONIMCAHUS Pa3JINYHBIX IIPOLIECCOB;

- BBISIBJISITh MaTEMATUYECKNE 3aKOHOMEPHOCTH, JIEXKAIINE B OCHOBE KOHKPETHBIX MPOLIECCOB;

— HCII0JIb30BAaTh OCHOBHBIE METO/IbI CTATUCTUYECKON 00pabOTKU JaHHBIX;

— NPUMEHATh MaTeMaTUYECKUE 3HAHUS Ha MEXIUCLIUIIIIMTHAPHOM YPOBHE.

Bnaners:

— OCHOBaMM  (pyHJAMEHTAJIbHbIX MAaTeMaTH4YeCKMX TEOpUH M  HaBBIKAMHU  HCIIOJIb30BAHUS
MaTEMaTUUYECKOTO anmapara;

— METOJlaMU CTaTUCTHUYECKOW 00paboTKHU HHPOPMALIUH.

3. KpaTkoe coaep:kanue JUCHUNITIHHBI

Beenenne. IIpenmer u Mmeronpl MaTeMaTuk. OnMcaHue OCHOBHBIX pa3zAeiioB Kypca. CTpyKkTypa Kypca
Y IIpaBUJia PEUTUHTOBOM CHCTEMBI.

Pa3nea 1. DiieMeHTBI a/1redpsl.

UYucnoBsle MHOXKECTBA, KOMIUIeKCHbIE uncna. Onpenenurenu |l u 1l mopsinkos. BekTopsl: ocHOBHBIE
MOHSITHS, CKAJIIPHOE, BEKTOPHOE U CMELIAHHOE ITPOU3BEACHUS BEKTOPOB. AHAIIMTHYECKAs TEOMETPUS: IpsMast
Ha MJIOCKOCTH, KpuBble || mopsiaka. MaTpuiibl: 1eiicTBUS HaJ MaTpULlaMu, IPUBEICHUE K CTYIIEHYaTOMY BUIY
u Buny l'aycca. Panr marpunpsl. O6patHas maTtpuna. Teopema Kponekepa-Kanemnu. Pemenue cuctem
JUHENHBIX anredpanyeckux ypaBHeHU. COOCTBEHHbIE Uncia U BeKTopbl. KBagpaTtuunbie GOpMBL.

Pa3neua 2. @ynknus oanoi nepemenHoii. Ilpenen pynkuun. HenmpepsiBHOCT QyHKIIUH.

Oynknua. Crnocobsl 3amanus GyHKIMHA. JieMeHTapHble (yHkiuu. [Ipegen dyHKmum B TOUKe.
OpnHocroponnue mnpenensl. IIpenenst Ha GeckoHeyHOCTH. beckoHeYyHO Manble M OECKOHEYHO OOJblIue
(GyHKIIMM, UX CBOMCTBA U B3aUMOCBsA3b. OCHOBHBIE TE€OpeMBI O npeaenax. [lepBriil 1 BTopoil 3aMevaTenbHbIe
npezensl. HernpepplBHOCTh (DYHKIIMM B TOYKE M Ha mpoMexyTke. CBoilicTBa (yHKUUH, HEMPEPHIBHBIX Ha
oTpeskax. Touku pa3pbiBa QYHKIHMH U UX KJIacCU(UKALINSL.

Paznen 3. IudpepennuanbHoe nucunciaenne GyHKIHUN OJHOI MepeMeHHOIM.

[IpousBogHas GyHKIIMU, €€ TEOMETPUUECKUM U MEXaHUUYECKHH CMBICI. YpaBHEHUS KacaTeIbHOW U
HopMmanu. IlpaBuna nuddepenuupoBanus. Tabmuna OCHOBHBIX NpOM3BOAHBIX. JluddepenuupyeMocts
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GYHKIIMM: OINpeAeNieHue, TEOPEMbl O CBS3U HEMPEepPhIBHOCTH U TUGGEepeHIHPYeMOCTH (QYHKIMH H C
cyliecTBoBaHUEM Mpou3BoHON. [luddepennnan Gynkiuu: onpeaenenue, cBoictra. [Ipon3BogHas CoXHON
¢ynkuuu. OcHoBHbIe Teopembl aupdepeHuumansHoro ucuucnenus: Poms, Jlarpamka, Komm. IlpaBuio
Jlonurans (packpeiTie HeonpeaeneHHocTel). [Ipon3BoiHbIe BBICIIUX MOPAIKOB. MOHOTOHHOCTD (DYHKIIUH:
orpenienieHne, He0OXOIUMbIE U TIOCTATOYHBIE YCIOBUSA. DKCTpeMyM (YHKIMH: OIpeaesieHIe, He0OX0quMble
U JIOCTaTOYHbIE yCIOBHS. BBIMYKIIOCTh, BOTHYTOCTh U TOYKHM Ieperuda rpaduxa GpyHKUUU: onpeneneHus,
HEOOXO/IMMBIE M JOCTATOYHBIE YCIOBHS HX cymiecTBoBaHus. OOmas cxema wHccieqoBaHus (yHKIUH,
MOCTPOCHUE UX IPAPUKOB.

Pa3znen 4. UnTerpajbHoe ucuucjiaeHue GyHKUUM 0JJHOM NMepeMeHHOM.

[TepBooOpasznas ¢ynkuus. HeomnpeneneHHBI WHTETpall U €ro cBoWcTBa. Ta0nwiia OCHOBHBIX
UHTErpajioB. MeTobl HMHTErPUPOBAHMS: HEMOCPEACTBEHHOE HWHTEIPUPOBAHUE, METOJ IOJICTAaHOBKH,
MHTETPUPOBAHUE I10 4YacTAM, HHTETPUPOBAHHE PALMOHAIBHBIX IpoOei, HMHTErpHUpPOBAHHWE HEKOTOPBIX
UPPALMOHATIBHBIX U TPUTOHOMETpUYeckuX (QyHKumid. OrmpeneraeHHbI HHTErpall, €ro IreoMeTpUYECKUui
CMBICTI, ero cBoiicTBa. Teopema o cpennem 3HaueHun. ®opmyna Hetorona-JleiiOnuma. 3amMena nepeMeHHOU 1
MHTETPUPOBAHUE [0 YaCTSAM B OINPEIeICHHOM UHTErpaie. Beruncienue miomaaen miockux Guryp u o00bemMoB
TEJI BpaIlleHHsI C TOMOIIBIO OTIpeIeIeHHOro nHTerpajia. HecoOCTBeHHbIE HHTETPAJIbl: ONPEACICHHS, CBOMCTBA,
METO/1bl BBIYMCIICHHUS.

Paspen 5. {udppepenuuaibHoe ucuuciaeHne GyHKUHA HECKOJIbKUX NepeMEHHbIX.

OyHKIMH IBYX U 00Jiee IepeMEHHBIX: OIpeeneHne, 00JacTh onpeaeneHus, 00J1acTh CylIeCTBOBAHNUS,
reoMeTprYecKasi MHTEPIpETanus, JIWHUN YPOBHS, W MOBEPXHOCTH ypoBHA. llpexen ¢yHKuuMu B TOUKeE.
Yactuele mpousBoAHble (Ha mpumepe (yHKIMU JBYX mnepeMeHHBIX). Juddepenmupyemocts QyHKIMU:
orpeneneHue, CBa3b AUPGEpPeHIUPYEMOCTH C HENPEPHIBHOCTBIO M € CYIIECTBOBAHMEM YaCTHBIX
npou3BoaHbIX. JlocTaTounble ycnoBus nuddepennupyemoctu pynkuuu. duddepeHunpyeMocTsb CIOxKHON
¢yHKIMM, MonHasg mnpousBojaHas. Juddepenuman (yHKUMKM IABYX NEPEMEHHBIX, €r0 HHBAapPUAHTHOCTb.
HuddepenunpoBanre QyHKIUA OAHON U JABYX MEPEMEHHBIX, 3aJaHHON HesiBHO. YacTHbIE MPOU3BOAHBIE U
Qg depeHIransl BRICIIUX TOPIKoB. TeopeMa 0 paBeHCTBE CMEIIAHHBIX MPOU3BOIHBIX (11 (QYHKIIUH JIBYX
NEPEeMEHHBIX). AHAJIUTHYECKUN mNpu3HaK monHoro nuddepennuana. [IpousBonHas 1o HampaBICHHIO:
ompenenenue, ¢opmyia Uil €€ BBIYUCICHHS. ['pagueHT M ero CBOHCTBAa. DKCTPEMYyMBbI (YHKIIMH JBYX
MIEPEMEHHBIX: OINpeIeTIeHH s, HEOOXOAMMOE U JOCTATOYHOE YCIOBHUS CYIIECTBOBAHUS SKCTpEeMyMa. Y CIIOBHBII
JKCTPEMYM: OIpEAEIEHUE, METO/Ibl HaXOXKICHHSI TOUEK YCIOBHOTO SKCTpeMyMa (MpsSIMOM METOI U METOA
MHOXxHTenen Jlarpanxka). HanOonpiiee n HanMeHblee 3Ha4eHNUs (QyHKIIUM JIBYX MEPEMEHHBIX B 3aMKHYTOU
o0nacTH.

Pa3nea 6. KpaTnbie nHTerpassl.

JIBOWMHOI MHTETpAJl: ONPEICIICHHE, FEOMETPUUECKUI CMBICH, CBOMCTBA. Teopema 0 cpegHEM 3HAUEHU N
JIBOMHOIO MHTETpasia. BeunciaeHne JBOMHOIO MHTErpaia B AEKapTOBOM cUcTeMe KOopAuHAT. Beruncienue
JIBOMHOTO MHTErpaja B NOJSApHOM cucreMe koopauHaT. Muterpan Oinepa - Ilyaccona. IlpunoxeHus
JIBOMHOTO MHTErpaa: BIYMCICHUE MJIOUIA U IIIOCKOM 00s1acTH, 00beMa HUIMHIAPUYECKOTO Tela, MO0
MMOBEPXHOCTH, MACCHI INTACTUHKH € 33JTAaHHOM TIJIOTHOCTBIO, KOOPAMHAT IIEHTPA TSXKECTH IUIACTUHKH. TpOoitHOM
UHTETrpal: onpeneneHue, (GU3ndeckuii 1 reOMeTpUUeCKUil CMBICT, CBOWCTBA, TEOPEMa O CPEAHEM 3HAUEHUU
TPOMHOrO MHTErpana. BelunMcieHne TPOMHOroO UHTErpajga B JEKAPTOBOM CHUCTEME KOOpPAMHAT, B
WIMHAPUYECKUX U ceprueckux KoopaumHarax. [TpunoxeHus TpoHHOTo WHTErpaja: BHIUMCIEHUE 00beMa,
Macchl TeJla ¢ 33JaHHON TUNIOTHOCTBIO, KOOPAMHAT LEHTPA TAKECTH Tea.

Pa3nea 7. KpuBosinHeiiHbIe U NOBEPXHOCTHBIC HHTErPaJIbl.

KpuBonuHelHbIii HHTErpanm Mo KOOpAMHATaM: oOmpeneneHue, (GU3NYECKUH CMBICI, CBOICTBA.
Boruucnenue kpuBosiuHelHOro wuHTerpana. ®opmyna s BbIUMCIEHUS paOOThl TpU  IEpEeMEIleHUH
MaTepuaibHOW TOYKM B CHJIOBOM IIOJie BAOJNb Hekoroporo mnytu. dopmyna ['puHa ans BeIUHCIEHUS
KPUBOJIMHEHHOTO NHTETpaJla M0 3aMKHYTOMY KOHTYpY. He3aBMCHMMOCTh KpUBOJIMHEMHOTO MHTErpaja OT IIyTH
UHTETPUPOBAHUS: HEOOXOJMMOE U JOCTAaTOYHOE YCJIOBHE HE3aBUCUMOCTH, KPHUTEPHIl HE3aBHUCHMOCTH.
[TorennmansHOE TOJNE, MOTEHIMANbHAs (QYHKIUS M €€ BbIUUCIEHHE. BbIuuciieHne KpHUBOJIMHEHHOTO
MHTETpaJla, He 3aBUCSILEro OT MyTH UHTerprupoBaHus. [loBepXHOCTHBIN HHTETpall: OnpeaeseHne, Gu3ndeckui
CMBICJI, BBIYMCIEHHE B JI€KApTOBOW cucTeMe koopamHaTr. Teopema ['aycca-Octporpanckoro. dopmyna
Crokca.

Pa3nea 8. lupdepeHnnanbHbie ypaBHEHHUs IEPBOIo MOPSAKA.
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Juddeperunanbable ypaBHEHHs: ONpeeNeHHe, MOPsIOK, pelIeHHe, TeopeMa CYIIECTBOBAHUS H
€AMHCTBEHHOCTH pemeHus. 3amaya Komm. JluddepenuunanbHble ypaBHEHHS C  pa3leiOIIUMUCA
nepeMeHHbIMU. OJHOpOJHBIE ypaBHEHHUs |-ro mopsnaka: ompeneneHne W MeToA pelieHus. JIuHeliHble
ypaBHEHHUA |-To mopsaka: omnpeaeseHue U METOJ peleHus. YpaBHeHus: bepHyuim: onpeneneHre U METO
pemenus. Auddepenunansupie ypaBHEHHS B MOJHBIX AU depeHanax: onpeieieHne 1 MEeTo/| pelIeHusl.
HuTerpupyromuii MHOXKHUTENb: OINpeAesicHHe, CBEJCHHE K YpPaBHEHHMIO B MOJHBIX IuddepeHnuanax c
MOMOUIbI0 UHTETPUPYIOIIETO MHOXKUTEJIS.

Paznen 9. ludPepenuuaibubie ypaBHeHUsI BTOPOTo MOPsiAKA.

Juddepennnanbabie ypaBHEHHUsI BTOPOTO HOPSKA, AOMyCKalOHe MOHKEeHHe nopsaka. JInHelnsle
Qg depeHIraIbHbIe YpaBHEHUS BTOPOTO MOPSIKA: ONpeesIeHUEe, OTHOPOIHBIC M HEOIHOPOIHBIC JINHEHHbIE
ypaBHeHus. CBolicTBa perieHuil. JIluHeitHas He3aBucMMOCTh (PyHkui. Onpeaenurens BpoHckoro u ero
cBoiicTBa. TeopeMbl O CTPYKType OOUIMX pEIICHUH JMHEHHBIX OJHOPOAHBIX U JIMHEHHBIX HEOIHOPOTHBIX
muddepeHIMaNbHBIX ypaBHEHUH BTOpOro mnopsaka. DyHIaMeHTalbHAs CUCTEMa PEUICHHH JIMHEHHOTro
OHOPOJAHOTO UG EepeHINaTbHOr0  YpaBHEHUS  BTOporo  mopsiaka.  JIuHeliHble  OJHOPOJHBIE
muddepeHIManbHble YpaBHEHHUS BTOPOIO MOPAKA C MOCTOSHHBIMU Kod(dduimentamu: Metos Diiepa i
pelieHus ATUX ypaBHeHH. JInHelHbIe HeoTHOPOJHBIE MU(depeHIMaIbHbIe YPaBHEHUS BTOPOTO MOPSAKA C
MOCTOSTHHBIMU KO3((ULIMeHTaMHU: METO] 0100pa YaCTHOTO PEUICHHS 3TOr0 YpaBHEHHs C MPABON YacThIO
CHENMATBHOTO BUAA M METOJ BapHallld IPOW3BOJIBHBIX MOCTOSIHHBIX. JIuHeiHble auddQepeHnnanbHbie
ypaBHEHUSA N-TO TOPSAIKA: CBOMCTBA pEIIECHUIH, TEOPEMbI O CTPYKType OOIIero peuieHus. AJITOpUTM
MOCTPOCHHUS OOIIETO peIeHUs JTMHEHHOTO auddepeHIInaIbHOr0 ypaBHEHUs N-TO TOPSIKA C MMOCTOSHHBIME
kod(purmeHTamu.

Pa3nea 10. Cucremsl 1udpepeHHaILHBIX YPABHEHHUH.

Cucrempl nHUHEWHBIX Aud@epeHInaNIbHbIX ypaBHEHUN TMEepBOr0 TMOPSAIKA, pPEIIeHHE METOAO0M
uckiaoueHus. Cuctemsl JUHEMHBIX NU((epeHualbHbIX YpaBHEHUN MEPBOro MOpPsSAKa, METOJ BapHalluu
IPOM3BOJIbHBIX IMOCTOSIHHBIX. CHCTEMBbl JIMHEHHBIX OJHOPOJHBIX YpPaBHEHMH NEpBOro IMopsaka ¢
NOCTOSTHHBIMU K03 purtmertamu, Metoz Ditnepa. CHCTEMBbI IMHEHHBIX HEOAHOPOAHBIX MU (HepeHIHATEHBIX
YpaBHEHUH C IOCTOSIHHBIMU KO3 PHUIIECHTAMHU.

Pa3nea 11. YncioBble 1 pyHKIMOHAJIBHBIE PSAbI.

YucnoBsie psAAbl: OCHOBHBIE OHATHSA, CXOAUMOCTh psifa. HeoOXxoauMblil mpu3HaK CXOAUMOCTH pPs/a.
CpolicTBa cxoasmuxcst psaoB. JlocTaTouyHble NPU3HAKK CXOJUMOCTU 3HAKOIOJOXKUTEIbHBIX PSAOB:
UHTErpaibHbIi mpu3Hak Komm; nmpusHaku cpaBHEHUs psAnoB; npu3Hak JlamamOepa; paguKalbHbIM MpU3HAK
Komm. Psaapr upuxine. 3Hakodepenyrouuics psia: omnpeneneHue, npusHak JleiiOnuna. AOcomoTHas u
YCIIOBHAsl CXOAMMOCTb 3HAKOIIEPEMEHHBIX pA10B. D yHKIIMOHAIBHBIE Psiibl. CTENIEHHBIE PSAABL: ONIPENEICHUE,
TeopeMa AOersi, HHTEpBaJl CXOAUMOCTH, paanyc cxoaumoctu. CBOICTBa cTeNEeHHBIX pAoB. Panbl Teitnopa u
MakopeHa: onpezeseHue, yciaoBus CXoquMocTy psina Teiinopa k nexonnoi pyskuun. Jlemma iy, Lnl —0 Ui

n—o

VX eR. Jlocratounble ycnoBus CXOAMMOCTH psjga Teinopa. ANroputM pasioxkeHus (QYHKIMH B P
Maxknopena. OCHOBHbBIE pa3NoKeHUsT PYHKIIHIA: e, SiNX, cosx, In(1+ x), (l+ X)n,arctgx, arcsinx s pan

Maxknopena. Paznoxenune ¢ynknuii B psan Teiiopa ¢ mMOMOIIBIO OCHOBHBIX pasiioxeHuit. [IpuMenenue
CTETIEHHBIX PSJI0B: NPUOIMKEHHBIE BBIYUCIICHUS, TPUOIMKEHHOE perieHne qudepeHnanbHbIX YpaBHEHUH.
Pa3nea 12. Teopusi BeposiTHOCTeli. CitydaiiHble BeJIMUMHBI M MX 3AKOHBI pacnpeaeieHus.

IIpenmer teopun BepositTHocTel. Citydaiinble coObITus. [IpoTnBONONOXKHBIE COOBITHS. HezaBucumMble
coObiTust. OTHOcuTenbHas 4acTroTa. Kiaccuueckoe W TeOMETPUYECKOE OIpeAesieHHEe BEPOSITHOCTH.
DnemMeHTapHas TEOpHsl BEpOSITHOCTEN. MeTo1bl BBIUMCIEHUS BEpOsiTHOCTEN. [IpocTpaHCTBO 31eMEHTapHBIX
coObIiTuii. Kitaccuueckoe omnpenenenrne BeposiTHOCTH. Anredpa COOBITUI: TEOPEMBI O BEPOSTHOCTU CYMMBbI
COOBITHH, TPOTHBOMOJOXKHBIX COOBITHI, CyMMa BEpPOSTHOCTEH HECOBMECTHBIX COOBITHIH, O00pa3yroIuX
MOJIHYI0 Tpynny. AKCHOMaTH4YeCcKOe OIpeAesIeHHe BepOSITHOCTH. (CTaTHCTHUYECKOE — OINpeaeieHUe
BEPOSITHOCTH. Y CIIOBHAsI BEPOATHOCTL. T€OpPEMBI O BEPOSATHOCTH ITPOU3BEICHUS 3aBUCUMBIX U HE3aBUCUMBIX
coObITuii. [Tonnas BeposTHOCTD. [loBTOpHBIE UcTbITaHU. Popmyina beprysu. JlokanbHast 1 uHTErpaibHas
teopemsl Myaspa-Jlamnaca. @opmyina [lyaccona.

[lonsTue ciydailHOM BenMuYWHBL. J{MCKpeTHBIE W HENpepbIBHBbIE CIy4yallHble BEIWYHHBI. 3aKOH
pacripeniesieHusl ciydailHoW BenuuuHbl. DYHKIHMS pacnpeneneHus, ee cBoicTBa, rpadpuk. ITnoTHOCTH
pacnpe/eneHns HenpepbIBHON ClTydaifHOM BETUYHMHBI (IIJIOTHOCTh BEPOSITHOCTH ). DopMyria Jisi BEpOSITHOCTH
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NONAJAaHUs HENPEPBIBHOM CIydallHOW BEJIIMYMHBI B JAHHBIM WHTEPBajl, BBIPAKECHHBIM 4epe3 IIOTHOCTH
BEpPOATHOCTH, TIE€OMETpHUYECKHil cMbIci (opmyibl. buHOMuanbHOe pachpeneneHue, pacHpeeieHue
[Iyaccona, paBHOMEPHOE pacHpenelICHUE, HOPMAIBHOE PACIPENCIICHUE, SKCIIOHECHIIMAIBbHOE PacpeICICHUE.

Paznen 13. MareMmaTnueckasi CTATHCTHKA.

[Ipeamer maremartuueckoil cratucTukd. OCHOBHBIE 3a7a4d MaTEMaTUYECKOW CTaTUCTHKH.
Breibopounsiit  meron. Craructuueckoe omnucanue. Bpibopku. [mcrorpaMmMa M HOJUIOH  YacToT.
Craructudeckas (dMmuprueckas) (GYHKIUS pachupefeleHus. BbpIOOpOUYHBIE XapaKTEPUCTUKA W UX
pacupenenenusi. CoctosarenbHble, 3(G(EKTUBHbIE CMEIIEHHbIE M HECMEIIEHHBIE OICHKU IapaMeTpOB.
CrarucTuyeckoe cpegHee, CTaTHCTHYECKas IUCHEPCHs M CTaTUCTUYECKOE CpeJHee KBaJApPaTUYHOE Kak
TOYEUHBbIE OIICHKM HEM3BECTHBIX: MATEMAaTHYECKOIO OXKUJAHHUA, UCIIEPCUHU, CPEIHEr0 KBAaJAPATUYHOTO
OTKJIOHEHHM. J{oBepUTENbHBIE HHTEPBAJIBI U UHTEPBAIbHBIE OIICHKU. JlOBEpUTEIbHBIE OLIEHKH HEU3BECTHOU
BEPOATHOCTH TIO OONBIINM BbIOOpKaMm. JloBepuTelabHas OICHKA MAaTeMaTUYeCKOTO OXHUIAHHS TIpU
HEU3BECTHOM aucnepcuu. JloBepuTelbHAs OLEHKA CPEJIHEro KBagpaTU4YHOrO OTKJIOHEHMsS. TouHbIe
BbIOOpOUHbIe pactipeaenenus: Cteronenta (t- pacnpenenenue), dumepa-Cuenexkopa (F-pacnpenenenue),
[Mupcona (y>-pacupenenenue). IIpoBepka CTaTHCTHYECKHMX THIOTe3. MareMaTHdeckue MeTOIbI TPOBEPKHU
CTATUCTUYECKUX THIOTE3. DIEMEHThI TEOPUH KOPPEISAILHUU.

4. O0beM y4eOHOH JUCHUIIMHBI

Cemectp

Bcero 1 > 3 4
Bun yae6HO# paboThI

3F Axan. 3F Axan. 3E Axapn,. 3E Axapn. 3E Axan.

q, q, q. q. q.

Oouras
TPYA0EMKOCTh 18 648 5 180 5 180 5 180 3 108
AU CHMIITMHbBI
KonTakTHasi padora
— ayJIUTOPHbIE 756 | 272 | 2,66 96 1,78 64 1,78 64 1,34 | 48
3aHATHA:
Jlexnun 3,56 | 128 | 1,33 48 089| 32 (089 32 |045| 16
Hpaxriaeckue 4 | 144 |133| 48 |089| 32 |089| 32 |089| 32
3anstus (113)
Camocrosrennnast | g 11| 504 | 234 | 84 |222| 80 |222| 80 |166| 60
padora
KourakTHas
CaMOCTOSITEIbHAS 0,6 0,4 - - 0,2
pabota

8,44 2,34 2,22 2,22 1,66
CaMOCTOSITENBLHOE
U3YYCHHE Pa3/IciioB 303,4 83,6 80 80 59,8
TICIIATUTHHEI
Bua xonTpous:
IK3aMeH 2 36 - - 1 36 1 36 - -
KonraktHas paboTa —
POMEXYTOUHAS 0,8 - 0,4 0,4 -
aTTeCcTalus 2 - 1 1 -
IToaroroBka k 71,2 i 35.6 35.6 i
DK3aMEHY.
Bux urorosoro 3auer cv IK3aMeH IK3aMeH 3auer
KOHTPOJISI: OLICHKOM
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Cemectp
. Bcero
Bun yueOHOM 1 2 3 4
paboTHI
3E AcTp. 3E Actp. 3E Actp. 3 Actp. 3E Actp.
9. 9. 4. q. q.

Oo6mas
TPYA0EeMKOCTh 18 486 5 135 5 135 5 135 3 81
JAMCIMILIMHbBI
KonTakTHas
padora —
ay/JUTOPHBbIE
3aHATHA:

Jlexuun 35| 9% (133 36 |089| 24 |089| 24 |045| 12

[IpakTuaeckue 4 108 |1,33| 36 |089| 24 |089| 24 |089| 24
saasaTus (I13)

CamocTosiTeJIbHAS
padora
KonTtakTHas
CaMOCTOATENLHAS 0.45 0.3 - - 0.15
paborta

756 | 204 (266 72 |1,/8| 48 |1,7/78| 48 |1,34| 36

844 | 228 |234| 63 |222| 60 |222| 60 |166| 45

8,44 2,34 2,22 2,22 1,66
CamocTosTenbHOoe

U3ydeHHE Pa3/IeioB 227.55 62.7 60 60 44.85
JMCIHILTHHBI

Bunx konTpoJs:

IK3amMeH 2 27 - - 1 27 1 27 - -
KonTakTHas padora
— TPOMEXYTOYHAs 0.6 - 0.3 0.3 -
aTTecTanus 2 - 1 1 -

Hoaroronia i 53.4 : 26.7 26.7 :
DK3aMeHY.

Bux urorosoro 3ader ¢

o IK3aMeH JK3aMeH 3auer
KOHTPOJISA: OLICHKOM

AHHOTan U padoyeil NporpaMMspl JUCHUIJIMHBI
«Du3uka»

1 Heap mucuMnjiMHbl — NMpUOOpPETEHHE CTYJIEHTAMH 3HAHWN MO OCHOBHBIM paszfienaM (pU3mKu u
YMEHHIO TIPUMEHSTh UX B JJPYTHX €CTECTBEHHOHAYYHBIX JUCIIUTUTHHAX.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIUIICS 10JI5KeH::

Obnadams ClenyOUMMA KOMITIETCHIIUSIMHA U UHIMKATOPAMH MX JOCTHXKCHHUS:

OIIK - 1.1; OIIK — 1.2; OIIK — 1.3; OIIK — 4.1; OIIK — 4.2; OIIK — 4.3; OIIK — 4.4.

Buname:

- (hu3MuecKue OCHOBBI MEXaHWUKH, (U3UKH KOJeOaHW W BOJH, DJIGKTPUYECTBA M MAarHeTus3Ma,
JNEKTPOAMHAMHUKH, CTATUCTHYECKON (PU3NKH U TEPMOJIMHAMUKH, KBAHTOBOH (PU3UKH;

- CMBICT (PYHIAMEHTANBHBIX (PU3NYECKUX 3aKOHOB, MIPUHIIMIIOB U MOCTYJIATOB; UX (OPMYITUPOBKH U
TPaHUIBI IPUMEHUMOCTH;

- CBSI3b IIMPOKOTO Kpyra (PU3WYECKUX SBICHUN C (PyHIAMEHTAIbHBIMH MPUHIUNIAMH W 3aKOHAMH
(U3HUKH; OCHOBHBIC METOIBI PEIICHUS 3a]1a4 M0 ONTUCAHHUIO (PU3NICCKUX SBIICHUM;

- METOJIbI 00pabOTKH Pe3yNbTaTOB PU3UUECKOTO IKCIIEPUMEHTA.

Ymemn:

-IIPUMEHSATh TEOPETHUECKHUE 3HAHUSA U IKCIEPUMEHTATbHBIE METObl UCCICIOBAHUS MPU PEUICHUH
poeCCHOHANIBHBIX 3a]1aY,
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-IPOBOJIUTH PACUETHI, OCYLIECTBIATH aHAINU3 U HA OCHOBE 3TOTO JejaTh 000CHOBaHHbIE BBIBOIBI;

- QaHAJIM3UPOBATh PE3yJbTaThl HAOIIOAECHUHN U SKCIIEPUMEHTOB C IPUMEHEHUEM OCHOBHBIX 3aKOHOB U
NPUHIUIOB (PU3UKH;

- OIIPENEIIATh XapakTep (pU3MUECKUX MPOLECCOB MO0 KOMIUIEKCY 3KCHEPUMEHTAIbHON HMH(pOpMaluu
IpY IOMOIIH IPahUKOB, TAOIUI] U yPaBHEHUH;

- IPEACTaBIATh 00pabOTaHHYIO 3KCIEPUMEHTAIBHYIO M TEOPETUYECKYI0 MH(POPMALUIO B YCTHOH U
NUCbMEHHOU (hopMe, B TOM YHCIIE C HCIIOJIb30BAHHEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTHH.

Braoemy:

- HaBbIKaMU PabOTHI C IUPOKUM KPYroM (pru3nueckux npubopoB U 000pyL0BaHMS;

- HaBBIKaMU 00OCHOBAHMUS CBOMX CY)KJCHHI U BBIOOPA METO/1a UCCIICTOBAHHUS.

3. Kpartkoe cogep:xanue JTUCUMIIIHMHbBI

Pa3nea 1. dusnyeckue 0CHOBbI MEXaHUKH.

1.1. Ilpeamer pusuku. Metoab! prU3MUECKOro UCCIEIOBAHUSA: OIIBIT, TUIIOTE3a, IKCIIEPUMEHT, TEOPHSL.
[Ipenmer kuHemaruku. Ilepememienue, ckopocTh, yckopeHue. KuHeMaTHueckue XapaKTEpUCTHUKU
BpAILaTEIbHOTO ABUKCHHUS.

1.2. 3akonbl HploTOHA. 3aKOH BCEMUPHOTO TATOTEHUS. 3aKOH BCEMUPHOTO TATOTEHUS. J[BU)KEHUE Tena
IIepeMEHHOMN Macchl. YpaBHeHuss Memepckoro. @opmyina L{nonkosckoro.

1.3. Yopyruii u Heynpyruii yaapsl mapos. MOMEHT HHEPLMU MaTEpUAIbHOW TOUKH U TBEPIOTO TeNa.

1.4. Kunemaruka rapMoHMuyeckux kojeOanuil. JluddepeHuuanbHoe ypaBHEHHE TapMOHMUYECKUX
kosieOanuii. [loHsTHE O 3aTyXalImUX W BBIHYXACHHBIX KojeOaHWsAX. BonHoBoe nBmkeHue. BoHbI
IIPOJOJIbHBIE U TIOTIEPEYHBIE.

Paznea 2. Monekynsipaas pu3nka ¥ TepMOAUHAMHUKA.

2.1. DneMeHTBHl TEpMOJAMHAMUKM M (U3MYECKOW KHWHETHKHU. MneanpHbId ra3. Pacnpenenenue
Bonbimana u ero obmedusndeckuii cMeicit. PeanbHblil Ta3. YpaBHenune Ban-nep-Baanbca.

2.2. TepmoauHamuueckuid meron B (usuke. PaBHOBecHble cocTosHusA. Hawanma TepMonuHaMHKH.
Hukibl. DHTpONUS U €€ CTaATUCTUYECKOE TOJIKOBAHHUE.

2.3. SIenenue nepenoca. Auddysusa. 3akon Puka. TeronpoBoaHocTs. 3akoH Pypre. BHyTpeHHee
TpeHue (BA3K0CTh). 3akoH HproToHA.

Paspnen 3. DueKTpocTaTHKAa U NOCTOSHHBIN 3JIEKTPUYECKHH TOK.

3.1. 3akon Kymona. Teopema Octporpanckoro-I'aycca. Jdumonb.  J(udnexkTpuku B
JJIEKTPOCTATUYECKOM I10J1€

Pasnen 4. DiekTpoMarueTusm.

4.1. 3akon Amnepa. 3akoH bruo-Casapa-Jlamaca. Cuna Jlopenua.

4.2. MarHeTuku. DNeKTpOMarHuTHas HHAYKIUs. Y paBHeHue MakcBena.

Pa3zoen 5. Onmuxa.

5.1. Unatepdepennns BosH. Hdudpakuus BoaH. [lonspusarus BoH.

5.2. TennoBoe nznyyenue. 3akon Kupxroda. ['unoresa Ilnanka. KBantoBoe 00bsiICHEHHE TEMIIOBOTO
usnydyenus. I¢ppexr Komnrona.

5.3. Anepnas mogens atoMa. [locrynarer bopa. ATom Bogopona no bopy.

Pa3nes 6. DiieMeHTHI KBAHTOBOM GU3NKH.

6.1. I'unotesa ne bpoiinsa. Bonnosoe ypaBHenue lllpeaunrepa nis cTaliuoHapHbIX COCTOSTHUI. ONBITHI
[IItepHa-I'epnaxa.

6.2. MuoroanektponHsiii arom. D¢pdexr 3eemana. [Tpunnun [laymu. KBanToBble craTHCTHYECKHE
pactipenenenust boze-Diinmrelina u ®epmu-Iupaka. Dononsl. 3akoHsl [{ebas u DliHIITEHHA.

4. O0beM yueOHOM JUCUMIIJIMHBI

Beero Cemectp
Bun yae6HO# paboThI 2 3
3E Axkan. 3E Axkan. 3E Axan.
q. q. q.
OO01mas TpyA0eMKOCTh AUCIUTIIINHBI 12 432 6 216 6 216
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KonTakTHas padoTa — ayiuTOpHbBIE 3,55 128 1,33 48 222 80
3aHATHS:
Jlexuu 1,3 48 0,44 16 0,89 32
ITpaktrueckue 3ansatus (113) 1,3 48 0,44 16 0,89 32
Jlaboparopusie paboTsl (JIP) 0,9 32 0,44 16 0,44 16
CamocTrosiTejibHasi padoTa 6,45 232 3,67 132 2,78 100
KoHTakTHas camocTosTelbHas paboTa - - -
CaMocTosATeIbHOE U3YUCHUE PA3/ICIIOB 6,46 232 3,67 132 2,8 100
JIACITUIIIHHBI
Buabl KOHTpOJIA:
9K3aMeH 2 72 1 36 1 36
KonTakTHass paboTa — MPOMEKYTOUHAS 0.8 0.4 0.4
aTTecTanus 2 1 1
[ToaroToBKa K 9K3aMEHY. 71,2 35,6 35,6
Bua uToroBoro KOHTpoJIA: DK3aMeH IK3aMeH
Beero CemecTtp
Bun yuebHO# paboTh 2 3
3F Actp. 3E Actp. 3E Actp.
q. q, q,

O01as TpyA10eMKOCTb 1Y CHUNIITHHBI 12 324 6 162 6 162
KonrakTHas paboTa — ayAuTOpPHbIE 3,55 96 1.33 36 2,22 60
3aHATHS:
Jlexun 1,3 36 0,44 12 0,89 24
ITpaktrueckue 3ansatus (113) 1,3 36 0,44 12 0,89 24
JlaboparopHsie paboTsl (JIP) 0,9 24 0,44 12 0,44 12
CamocrosiTesbHasi padoTa 6,45 174 3,67 99 2,78 75
KoHTakTHas camocTosTelbHas paboTa - - -
CamocrosTenbHOE U3yUEeHUE Pa3/IesioB 6,46 174 3,67 99 2,8 75
JIACITUIIIHHBI
Buabl KOHTpOJIA:
IOK3aMeH 2 54 1 27 1 27
KonTakTHass paboTa — MPOMEKYTOUHAS 06 0.3 0.3
aTTecTanus 2 1 1
[ToaroToBKa K K3aMeHY. 53.4 26,7 26,7
Bua MTOroBoro KOHTpoJIsi: JK3aMeH JK3aMeH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUIIIMHBI
«I1pob6emMbl yCTOHYNBOIO Pa3BUTHID)

1. Heap aucuMmiauHbl — cHOPMHPOBATH y CTYJAEHTOB IICJIOCTHYIO KAapTUHY MHpPa Ha OCHOBE
KOHIIENHUH YCTOWUYHUBOTO Pa3BUTHS, IO3HAKOMUTH CTYAEHTOB C LENSIMHA YCTOWUYUBOTO PA3BUTHS, TOHATUIMU
YCTOMYMBOCTH M HEYCTOMYMBOCTH IUHAMHYECKHUX CHCTEM B OKPYXKAIOIIEM MHUpPE; pecypcax M pa3BUTHH,
AHTPOIIOT€HHOM BO3AECHCTBUM Ha OKPYKAIOLLYIO CPENY, YIPABICHUHU Kau€CTBOM OKPYKAIOILLEH CPEJIbI.

2. B pe3yabTrare u3y4yeHus AUCHUILIMHBI 00y4Yal0UIUIiCH T0JIKEeH

Obaadoame cleayOIIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VYK-8.1; YK —-8.2; YK — 8.5; YK — 8.6; YK-8.9; OIIK-2.1; OIIK — 2.2; OIIK — 2.3; OIIK — 6.1; OIIK
—6.2; OIIK 6.3.

3namo:

— OCHOBHBIE OIIPEAETIEHUS U IPUHLMUIIBI KOHLIENIUNA YCTOMYUBOTO Pa3BUTHS;

— OCHOBHBIE XapaKTEPUCTUKH OWOTHYECKUX, aOMOTHYECKUX U aAHTPOIOTCHHBIX (PaKTOPOB,
OKAa3bIBAIOLIMX BIUSHUE HA )KUBBIC OPTAHU3MBI, BKIIIOUAs YEJIOBEKA;
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— OCHOBHBIE CYILIECTBYIOIIUE TPOOIEMBI, BOZHUKAIOIINE MPU B3aMMOACHCTBIH YKOHOMHKH, O0IIECTBA
Y OKPYKaIOIIEH Cpe/ibl;

— COBpPEMEHHBIE CHUCTEMBbl MHAEKCOB M WHAWKATOPOB YCTOWYMBOIO PAa3BUTHS, UX OCOOEHHOCTH H
HEJIOCTaTKU;

Ymems:

— JeNlaTh CUCTEMHBIN aHallu3 CYIIECTBYIOIIMX SKOJIOI0-COLUAIbHBIX, COIUAIBHO-DKOHOMUYECKUX U
HKOJIOTO-?)KOHOMHYECKHUX MPOOIeM;

— HaAXOJUTh HanboJiee palloHaIbHBIA BApHAHT PEICHUSI TOCTAaBICHHBIX 3aa4 C y4eTOM KOH(IHUKTa
B IOTPEOHOCTSX YEJIOBEKA U OTPAHUYCHUSIX OKPYKAIOIIEH Cpelibl;

Braoemy:

— HaBbIKaMU MOJIb30BaHUs COBPEMEHHOI JTUTepaTypoil B 00JIaCTH YCTOMYUBOTO Pa3BUTHS U DKOJIOTUH;

— YMEHHEM aHaJU3UPOBaTh HOBBIE TEOPETHUYECKUE W MPAKTHYECKHE NPOTPaMMBl M TPOEKTHI,
HaIpaBJICHHBIC HA JOCTHXKEHHUE 1[eJIel yCTOMYHUBOTO Pa3BUTHS;

— TNpUeMaMU TPUHATHS PEUICHUHA IO YyPEeryJIupOBAaHHIO KOH(MIMKTHBIX CHTyalMid B OO0JIACTH
YCTOHYHMBOTO Pa3BUTHUS U UCIOIb30BAaHUS PECYPCOB.

3. KpaTtkoe cogep:xaHue JUCHHUILIHHBI

Beenenue

Lenu, 3agaun u mpeaMeT Kypca. MecTo Kypca B CUCTEME XMMHUYECKOT0 00pa3oBaHusl. DKOJIOTUYECKOEe
oOpa3oBaHue U 00pa30BaHUE JIJIsl YCTOMUMBOTO Pa3BUTHSL.

Pazpnen 1. OcHoBHBIE NOHATHA Kypca. O01IeCTBO U OKPY/KAOIIAA Cpeaa

Poct u pasButue. YCTOWYMBOCTb W HEYCTOWYMBOCTb JUHAMHYECKMX CHCTEM. buocdepa kak
TUHaAMH4Yeckast cuctema. UenoBek: OMOJOTHYECKHil BUA U HuUBMIKM3anus. CUCTEeMbl NOJACPKAHUS KUZHUA U
CUCTEMBbl NOJAJEpKaHUs UuBUIM3auuu. HaceneHue, NpoW3BOACTBO, COCTOSIHHME OKPYXKAIOLIEH Cpebl.
[Tonsitue ycroitunBoro pa3BuTus. Pumckuil kiay0 u rnobanbHas mnpoOiematuka. HeoOGxogumocTs B
ycToiunBoM pa3BuTuu. CoJiepskaHue U 3BOIIOLUS MPEACTaBICHUN o0LiecTBa 00 yCTONYMBOM Pa3BUTHH.

Pa3nea 2. buocdepa, ee 3Bosronust 1 yCTOHYMBOCTh. JKOCHCTEMBbI 3eMJIH U YCTOHYHMBOCTD

OcHoBHbIe cBeficHus 0 TuianeTe 3emitsi. CTpoeHne u coctaB atMmocdepbl. MupoBoii okean. Jlutochepa.
buoTtnueckas u abuoTnueckas coctaBisiomue 6uocheprl: OCHOBHBIE XapaKTepuCTHKHU. [loToku sHepruu B
cucreme ComHiie-3ems.

OcHoBHbIE OHATHUS HKOJOrHH. CHCTEMBI NOJ/IEp)KaHUs )KU3HU Ha 3emute: oouwmit 063o0p. [lonsTtue
skocuctembl. CTpYKTypa U COCTaBIIAIOIIME SKOCUCTeM. Bunpl, monynsuuu, cooduectsa. B3aumoneiicteue
BUJIOB B dKocucTeMax. OCHOBHBIE THUIIBI 3KOCHCTEM.

[loToku 3HEpruM M BemiecTBa B dKocUcTeMax. Tpoduueckue nenu. MeTtaOoyn3M U 3IE€MEHTHBIN
COCTaB XHMBOW M HEXUBOW Marepuu. OCHOBHbIE OMOT€OXMMHUYECKHE IUKIBI (KPYTOBOPOTHI BEILECTB).
[uxnudaHOCTH TIpolieccoB B Onocdepe U yCTONYHBOCTb.

V3MeHeHMsT B MOMYJSAIMIX, COOOIECTBaX, dKocHcTeMax. Peakius KMBBIX CHUCTEM Ha HW3MEHEHHs
okpyxkaroteit Cpenbl. Bo3nelicTBre uenoBeka Ha 9KOCUCTEMBI. 3aKOHBI U TPUHITUIIBI SKOJIOTUH.

buopa3znoobpa3ue u ycToiumBOCTh 3KOCcHcTeM. BumoBoe pazHooOpasue - HEOOXOAMMOE YCIIOBHUE
YCTOHYMBOCTU OHOC(EPHI.

Pa3nea 3. YesoBeyecTBO Kak 4acTh Ouocdepsl. Jdemorpapuyeckue npodjeMbl COBPEMEHHOI0
Mupa.

OcobeHHOCTH 4YelloBeKa Kak OMOJIOTHYeCKOro BuAa. JIMHaMuKa uelnoBeuecKOW MOIMyJIsAIuH,
POKIaeMOCTh, CMEPTHOCTh, BO3pacTHasi CTpyKTypa. IIpobieMbl COBpeMEHHOro 3Tama pocTa YHUCICHHOCTH
HacesneHus. ['eorpaduyeckoe pacnpeneneHue HaceneHus. CeabCKoe U TOPOACKOe HaceneHue. Y pOaHu3arus.
Cpena oburtanus yenoBeKka U OKpy»Karoias cpeaa. PopMUpoBaHHE TEXHOTC€HHOM CpeIbl.

PerynupoBanue HapopoHaceneHus. CrtaOunM3anus YHUCICHHOCTH HACEIEHUS WM JCHOMYJISAIM:
OlICHKa NPEJeNbHON YHMCIEHHOCTU HaceleHus 3emud. PenurnosHele, HpPaBCTBEHHbIE M COLMAIbHBIE
po0JIeMbl OTPaHUYEHUS POXKIAEMOCTH U TUIAHUPOBAHUS ceMbH. PernoHanbHble 0cOOEHHOCTH. MBIIIUIEHNE,
S3bIK, pOJIb 00ydeHUs. Herenermueckuii kaHan BHIOBOM mamsTH. [lOJOXWUTENbHBIE W OTPUIIATEIHHBIE
MOCJIEACTBHSI HATMYMS HEreHeTHUECKON maMsITh. [ eniepHblie mpooaembl.

Paspnen 4. PazButue u pecypcsl

Omnpenenenne  pecypca. Krnaccudukanus  pecypcoB. HeBo300HOBUMBIE, BO300OHOBHMBIE,
Heucuepnaemble pecypcbl. MarepuanbHble, SJHepreTudeckue U HHGOpMaIMOHHbIE pecypchl. ['eHeTnueckue
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pecypcbl  O6uocdeprl. CoCTOSHHE W MHUPOBBIE 3alachl OCHOBHBIX BHUIOB IPHPOJIHBIX PECYPCOB.
['eorpaduyeckoe pacnpezeneHue 3anacoB NPUPOAHBIX PECYPCOB.

Pa3BuTHE MUBMUIM3AIMH U PACXOJOBAHKUE IPUPOIHBIX peCypcoB. [IpHHIIUITBI YCTORYHBOTO Pa3BUTHS B
OTHONICHUU MPUPOIHBIX pecypcoB. Poiib BO30OHOBUMBIX M HEUCUEPIAEMBIX PECYpPCOB B YCTONYHMBOM
oOuiecTse.

Pa3znes 5. AHTponorenHoe Bo3aeiicteue Ha Ouochepy

AHTpPOIIOTEHHBIC BO3MYIICHHSI OMOTCOXMMUYECKUX IHMKJIOB M JIETpajamusi CHCTEM IMOAJEpKaHus
KU3HU. [ 106anbHbIe, pernoHalIbHbIE U JOKAIbHBIE TPOOJIEMbI OKPYKaIOIEeH Cpebl.

3arpsizHenue atmocdepbl (KUCIOTHBIE MOXIH, (OTOXMMHYECKUH CMOT M T.JI.). 3arps3HeHHe
BHYTPEHHUX BOJ U MUPOBOTO OKeaHa. 3arpsisHeHUe JUTOCQEPHL; AeTrpaganns 3eMeib, OITyCThIHUBAHHUE.

Pasznea 6. KinumaTtudeckue nocjieIcTBUsi K3MEHEHUS cOCTaBa aTMmocdepbl

I'moGanbHBIN SHEpreTUYeCKHi OaaaHc; MapHUKOBBIA 3PQPEKT Kak MPUPOAHBIA (aKTOP MOIAEPKAHHS
YCIIOBUH CYIIECTBOBAaHUA UBOM Marepuu. [lapHuKoBbie ra3pl. ICTOUHUKH U CTOKHM JUOKCHAA YTiepoja U
JIPYTHUX MMapHUKOBBIX ra30B. M3MeHeHne KOHIIEHTPAIlMU TUOKCHIA YTIepoa U IPYTUX MapHUKOBBIX Ta30B B
aTMocdepe; MexaHu3M II100aTbHOTO MOTEIUICHHUS.

[TocnencTBust 1100aTBHOTO TOTEIUICHHS: IOBBIIICHWE YPOBHS MHPOBOTO OKEaHa, 3aTOIUICHHE
OpuOpEeXKHBIX 30H; TasHUE JIEAHUKOB M BEYHOM Mep3noThl; AeopMmarus KIMMATUYECKUX H
CENTbCKOXO3SMCTBEHBIX 30H M TeorpaduyecKoil CTPYKTYpPHl HPOHM3BOJCTBA IPOJOBOIBCTBUS; W3MEHEHHS
pPacTUTEIHLHOTO MMOKPOBA, OMMYCTHIHUBAHUE.

Paznen 7. 3esnienas peBoJiionusi

3eneHas xumus. 3eneHas OdHepreTuka. 3eleHas -HKOHoOMUKa. [loHATHE HHM3KOYTIIEpOTHOM
(uMKITYecKoi) skoHoMUKH. CrieHapuH HU3KOYTIIEPOJIHOTO pa3BUTHA s Poccun. Hamnmydmme nocrynHeie
TexHoJoruu. (OCHOBHBIE TPUHIUIBI 3€JIEHOT0 TMPOM3BOACTBA. [OCynapCTBEHHOE pETyIHpPOBAHHE
pHUPOIOTNIONL30BaHus Ha ocHoBe HJIT. Dkonornueckuii cien yenoedectBa. 3eneHblid opuc. KapOoHOBBIE
MOJIUTOHBI.

Pa3nes 8. MupoBo33peHue, 3TUKa M yCTOHYNBOE pa3BUTHE.

[lepexon oT oOmectBa mMoTpeONeHUs K YCTOMYMBOMY o0OImIecTBy. V3MeHeHue CTpYKTYyphI
noTpeOHOCTe OoO0IIecTBA M KPUTEPUEB KadecTBAa JKU3HU W YPOBHS pPa3BUTHA. Ponb KyabTypHBIX |
PENMTHO3HBIX TPAAULIUN B IPOOIIEME YCTOMUNBOTO Pa3BUTHSI.

Wudopmanus, 3HaHHE, HAYKa, TEXHOJIOTHH. Y BEeTMUYEHUE POIH HHPOPMALIMOHHBIX PECYPCOB B 00IIIeM
Oanance pecypconotpeOnenus. Madopmanmonnoe (MocTUHAyCTpHalbHOE) 001IecTBO. Ponb 00pa3oBanus B
YCTOHYMBOM OOIIECTBE.

4. O0beM y4eOHOH JUCHUIIMHBI

O0beM TMCUMTTHHBI
Buj yueOHoi1 padoThI Axan. | Actp.
3E
4, u,
O01mas TpyA0eMKOCTb 1Y CHUILITHHbI 3 108 81
KonrakTHasi pa6oTa — ayJUTOPHBIE 3aHATHSL: 0,9 32 24
Jlexuun 0,45 16 12
[TpakTnueckue 3austus (I113) 0,45 16 12
CamocrosiTejibHasi padoTa 2,1 76 57
KonTakTHas camocTosTenpHas padoTa 0,2 0,15
2,1
CamocTosTenpbHOE H3YUYCHUE PA3/IeNIOB TUCIIHILIHHEI 75,8 | 56,85
Bua konTpoJs: 3ayer

AHHOTanus padoyeil NPOrpaMMbpl JUCHHIIMHBI
«/HKeHepHasi M KOMIILIOTEpHAas rpadpuka»

1 Heab (McUMNJMHBI — HAYYUTh CTYJEHTOB CII0OCO0aM OTOOpa)K€HUsS! MPOCTPAHCTBEHHBIX (POpPM Ha
IUIOCKOCTH, BBIIIOJHEHUIO M YTEHUIO YepTe)Ked MeToJaMM KOMITBIOTEpPHOM TpauKu M TpaBUiIaM H
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YCIOBHOCTSIM, IPUMEHAEMBIM IIpu 3ToM (ctangapram ECK/I).

2. B pe3yabTrarTe n3ydyeHUus QUCHUILIMHBI 00y4AI0UIUIICSH T0JKEH

Obnadamys cleayOMUMU KOMIIETCHIUSAMHU H UHAUKATOPAMH UX JTOCTH)KCHUS:

YK -2.1; YK - 2.6; YK - 2.10; OIIK - 5.1; OIIK - 7.1; OIIK — 7.2; OIIK — 7.3.

3uame:

- CIoco0bl 0TOOPAXKEHMSI TPOCTPAHCTBEHHBIX (POPM Ha MJIOCKOCTH;

- IIpaBWJIa U YCIOBHOCTH IPU BBINOJIHEHUH YEPTEXKEH;

- BUJIbl CHMMETPUU T€OMETPUUYECKUX DUTYP;

- BH/Ibl U3/I€TIUI U KOHCTPYKTOPCKHUX JOKYMEHTOB;

- OCHOBHBIE BUJIBI TpapuuecKuX MHPOPMALMOHHBIX CUCTEM, 0a30BYI0 Ipa)uUIecKyl0 CUCTEMY,
UCIIOJIb3YEMYIO B y4eOHOM IIpolecce.

Ymemn:

- BBITIOJIHATH U YUTATh YEPTEKHU TEXHUUECKUX U3JEIINN C YI4ETOM JACHCTBYIOIUX CTaHAAPTOB;

- BBIIIOJHATH U UUTATh CXEMbI TEXHOJIOIMUECKUX MPOLIECCOB;

- HCIOJIb30BaTh CPE/ICTBA KOMITBIOTEPHOM IpaMKu 17151 U3TOTOBJICHUS YEPTEXEH.

Braoemw:

- croco6amMy U MpueMaMu U300paKeHHsI IPEIMETOB Ha IIOCKOCTH;

- rpaduueckoii cucremoit «Kommac.

3 Kpartkoe coaep:xaHue TUCHUILIHHBI

Pazgen 1. O0mue mpaBuiia BbINOJHeHHs] 4YepTexeil. [IpaBuna BeImonHEeHHS U OQOPMIICHHS
yeprexen B coorBeTcTBUU ¢ ['OCT. ['eoMeTpuyeckue nocTpoeHus.

Pa3nea 2. [IpoeunpoBanne reomerpudeckux puryp. Meron npoekuuii. [Ipsimble 1 KpuBbI€ JIMHUU.
[Tnockocts. IloBepxHoctu. I'eomerpuueckue tena. Cummerpus reomerpudeckux ¢uryp. OmnpeneneHue
HATYpaJIbHOH BEJTMUMHBI OTPE3Ka MPSIMOU | III0CKOH (urypsl. [lepeceuenne reoMmeTpudeckux o0pasos.

Paznen 3. U3o0paxenus mpeameroB no I'OCT 2.305-2009. Uzneausi 1 KOHCTPYKTOPCKHE
AOKYMeHTbI. V300pakeHus. AKCOHOMeTpuYeckue deprexu m3aenuii. Co3gaHue TpeXMEpHBIX MoJeei
npeaMeToB. Co3/laHne aCCOLMAaTUBHBIX YEPTEKEN HA OCHOBE TPEXMEPHOU MOJIEIIH.

Bunpl uznenuii 1 KOHCTPYKTOPCKUX JAOKyMEHTOB. Cxembl. Pe3pObl: 0OpazoBaHue, kiaccudukanms,
n300pakeHre 1 0003HaYeHUE Ha YepTexke.

Pa3nen 4. U300pakenus aerasneil M UX coeJUHeHMI. DCKU3bl U TEXHUYECKUE PUCYHKHU JeTaleH.
Pe3b0oBble u3enus u coeuHeHus. J{pyrue Buibl pa3beMHbIX U HEPA3beMHBIX COSIMHEHUH JeTael.

Paznean 5. Yeprexku cOopounbix eauHuu. [IpaBuia BblmosHeHUs U O(OpMIIEHUS COOPOYHOTrO
yepTeka. [leraqrpoBaHue ueprexeid COOpOUHBIX €UHMII.

Paznen 6. Komnbiotepnas rpaduxa. KomnbioTepHas rpaduka M peliaeMmble €10 3aJayu.
I'paduueckue 0ObEKThI, IPUMHUTUBBI, aTpUOYTHI, CUHTE3 U300paxkeHus. [IpencraBienue BuaeonHpopMauu
U ee MaminHHas re’epanusi. CoBpeMEHHbIE CTaHIApThl KOMIBIOTEPHON Tpaduku, rpaduyeckue S3bIKU U
metadaiinbl. Peanu3zanus annapaTHeIX MOAYyIeH rpadudeckoit cuctemMbl. OCHOBHBIE T'paMueCcKue allrOPUTMBI
Ha IJIOCKOCTHU U B IipocTpaHcTBe. [Iporpammubie rpaduyeckue CUCTEMbI U X IPUMEHEHHE.

4 O0bem yueOHOH TUCHHMIIINHBI.

Beero CemecTtp
Bun yuebHoit paboThl 1 2
3E Axaj. 3E Axan. 3E Axan.
q, q, q,
OO611ast TPYA0EMKOCTh AUCHUIIMHBI 7 252 4 144 3 108
KonTakTHas paboTa — ayAuTOpPHBbIE 222 80 1,33 48 0,89 32
3aHSATHS:
Jlexun 0,44 16 0,44 16
[Tpaktuueckue 3austus (I13) 1,78 64 0,89 32 0,89 32
CamocrosiTejibHas padoTa 4,78 172 2,67 96 2,11 76
KonrakrHas CaMf)CTOHTeJ'IBHaﬂ pabota 478 0.8 2,67 0.4 211 0.4
(3a4eT C OlEHKON)
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KypcoBas pabota 35,8 35,8
KonrtakTHas camocTosiTenbHas pabota
. 0,2 0,2
(mpueM KypcoBoi paboThl)
IToaroToBKa K KOHTPOJIBHBIM paboTam 36 18 18
CaMocTosATeIbHOC U3YUCHUE PA3/ICIIOB 99.2 776 216
JCIATUTHHEI
3auer ¢
3aver ¢ OLICHKOM,
Bua uToroBoro KOHTpoJIA: -
OIIEHKOH KypcoBast
pabora
Beero CemecTtp
Bun yuebHo# paboThl A L A 2 A
3IE CTp. | ap C1p. | ap CTp.
9. 9. 9.
OO01mast TpPyA0EMKOCTh TUCIUTIITNHBI 7 189 4 108 3 81
KonrakTHas paboTa — ayAuTOpPHbIE 222 60 1.33 36 0,89 24
3aHATHS:
Jlekuun 0,44 12 0,44 12
ITpaktrueckue 3ansatus (113) 1,78 48 0,89 24 0,89 24
CamocrosiTesibHas padoTa 4,78 129 2,67 72 2,11 57
KonraktHas CaMOCTOSTE/bHAs pabota 0.6 0.3 0.3
(3a4eT C OIEHKOM)
KypcoBas pabora 26,85 26,85
KonTakTHas CaMOCTOSITeIIbHas pabota 478 | 015 | 2,67 211 | 015
(mpuem KypcoBoit pabOThI)
[ToaroToBKa K KOHTPOJIBHBIM paboTaM 27 13,5 13,5
CamocTosTeIbHOE H3YUYCHUE PA3/ICIIOB 744 58.2 16.2
JUCITUTUIAHBI
3auer ¢
3auer ¢ OLIEHKOI],
Bua uTorosBoro KOHTpoJIA: .
OIIEHKOM KypcoBast
pabdora

AHHOTan U padoyeil NporpaMMspl JUCHHUIJIMHBI
«IIpuknagHas MeXaHUKA»

1 Heap AUCHMIIMHBI — HAYYUTHh CTYIEHTOB TBOPYECKOMY IMOJIXOJY K BBIIOJIHEHUIO MH)KEHEPHBIX
pacyeToB Ha MPOYHOCTH, JKECTKOCTh U YCTOWUYMBOCTD MIEMEHTOB KOHCTPYKLHN, AETAIEH U y3JI0B MAallUH U
arnmaparos.

2. B pe3yabTare H3y4YeHUs! JUCHUILIMHBI 00Yy4AKOLIUIICH JOJIKEH:

Obnadamys cleayoMUMU KOMIIETCHIUAMHU U HHAUKATOPAMH UX TOCTH)KEHUS:

YK-2.1; YK-2.2; VK-2.4; YK-2.7; YK-2.8; YK -2.9; YK - 2.10.

3namey:

— OCHOBHBIE YPAaBHEHUS U METO/IbI PEIICHHUS 3a7ja4 COIPOTHUBIICHHS] MAaTEPHUAIIOB U ACTAJIEH MAIlWH;

— OCHOBHBIE METO/Ibl PACUETOB Ha IIPOYHOCTD, JKECTKOCTh U YCTOMYMBOCTH 3JIEMEHTOB KOHCTPYKLIUM
MalluH ¥ anmnaparos;

— OCHOBBI TEOPHH pacyeTa JeTajaei U y3JI0B MAIUH U allllapaTOB XMMUYECKOU TEXHOJIOIUH.

Ymemu:

— IIPOBOJUTH PACUEThI JIEMEHTOB KOHCTPYKLIMM Ha OCHOBE METO0B COIIPOTUBIICHUS MATEPHUAIIOB;
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— paccUMTHIBATh U KOHCTPYUPOBATH JETAIM MAIIUH 110 UCXOHBIM JIaHHBIM;

— MPOU3BOIUTH PACUYETHI 10 OCHOBHBIM KPUTEPHUSAM pabOTOCIIOCOOHOCTH U KOHCTPYUPOBAHUS AeTaneit
MalIH.

Braoemy:

— HaBbIKAMM pacueTa COIPOTHUBIIEHUS MaTEpUAJIOB aHAIUTUYECKUMU METOAAMU;

— HaBBIKAMH BBIOOpA MAaTEPHAIIOB MO0 KPUTEPUSIM ITPOYHOCTH;

— pacdyeTaMy TUIIOBBIX JIeTaJlell MaIlIMH, 0Jb3YACh ClipaBoYHOM uTeparypoit u 'OCTamu.

3 Kpartkoe coaep:xaHue TUCHUILIAHBI

Paznen 1. Omnpenesienue peakuuii omop. PacrsikeHue-cikatue. AOCOIIOTHO TBEPAOE TeEJO.
DONeMEeHTbl CTaTUKU. YpaBHEHUS paBHOBecus. OCHOBHBIE JONYLIEHUS M NPUHLUIBI CONPOTHBIICHUS
matepuainoB. Hampsokenus, nedhopmanuu u nepemenieHus. 3akoH ['yka. Iloctpoenue smrop BHYTPEHHHX
YCUJINH, HANPSKEHUM U IEpEeMELIECHUM. Y CII0BHE IPOYHOCTH IPU PACTKEHUU (CXKATUHN).

Pa3nen 2. Kpyuenme. HU3ru6. 3akon ['yka mpu cnsure. BHyTpeHHHE cuiaoBbie (aKTOphl MPH
KpY4YeHUHU. YCJIOBUE NMPOYHOCTH MpH KpydeHuH. lloHsTHe ymcroro m momepeyHoro u3rubos. IlpaBuia
MOCTPOCHHUS SMIOP MONEPEYHBIX CUIT M U3THOAIOLINX MOMEHTOB. Y CJIOBHE MPOYHOCTH MIPU U3THOE.

Pa3znean 3. CioxnHoe HanpsizkeHHOe cocTosiHMe. OCHOBBI TEOpUU HAIIPSDKEHHOT'O COCTOSIHUSL U
TUIOTE3bl MPOYHOCTH. TOHKOCTEHHBIE cocyAbl. OmpeneneHue HanpsHKeHW 1Mo Oe3MOMEHTHON TEOpHH.
Pacuer cxaThIX CTEp)KHEW HA YCTOMYHUBOCTb.

Paszpnen 4. leraaum mamund. CoequHenus aeraneil MamuH. Banabsl 1 ocH, UX ONOPBl U COEIUHEHHUS.
Mexanunyeckue nepeaadm.

Paspnen 5. Pacyer XMMH4YeCKOro anmapara ¢ MeXaHH4eCKMM IepeMelMBAIIMM YCTPOiiCTBOM.
Bp100p KOHCTPYKIIMOHHBIX MaTepuanoB. PacdeT OCHOBHBIX T€OMETPHUECKHX Pa3MepoB ammapara. Brioop
¢dmnanues, npuBoaa. Pacuer ¢nanneBoro coenunenus. Beibop Memanku. Pacder Memanku Ha MPOYHOCTD.
Pacuer mmoHKM B cTynuie Memaiky. PacyeT Bajia Melraaku Ha BUOPOYCTOMYMBOCTh. PacueT Basia Memranku
Ha MPOYHOCTHb. BBIOOp M pacueT KOMIUIEKTYIOIUX 3J1eMeHTOB. OdopmieHHe MOSICHUTEIbHOW 3aluCKH.
Ueprex o011ero Buja ammnapara ¢ BUJaMH, pa3pe3aMy, CEUEHUSMU U BBIHOCHBIMU AJIEMEHTaMHU, JTAIOLIUMU
MOJIHOE TIPEJICTaBICHHE 00 €ro yCTpoicTBE U MpuHIMIE paboThl. UepTexku COOPOUYHBIX €IUHUI] U JIeTaNCH.
Odopmnenue cenupuxanum.

4 O0beM yueOHOH TUCHHMIIINHBI.

Cemectp
Bcero
Bun yuebHoi paboTtbl 3 4
3E Axapn, 3E Axan. 3E Axag.
q. q. 9.
OO0mast Tpya0eMKOCTb JUCHUIIIHHBI 6 216 4 144 2 72
KonTakTHasi padora — ay1MTOpPHBIE
SAHSITHSL: 2,22 80 1,33 48 0,44 16
Jlexnun 0,89 32 0,89 32
[Tpaktuueckue 3anstus (I13) 1,33 48 0,89 32 0,44 16
CamocrosiTesibHas padora 3,78 136 2,22 80 1,56 56
KonrtakTHas camocTosiTenbHas paboTa
. 0,4 0,4 -
(3a4eT C OlEHKON)
KypcoBoii mpoekt 55,6 - 55,6
KonraktHas camoctosiTenbHas paboTa 04 i 0.4
(IprieM KypCcOBOTO TIPOEKTA) 3,78 ' 2,22 1,56 ’
PacuetHo-Tpaduueckue paboThbl 18 18 -
[TonroToBKa K KOHTPOJIBHBIM paboTaM 18 18 -
CamocrosTenbHOE U3YUEeHUE Pa3/IesioB 436 43.6 i
JCIIATUTHHEI
3aver ¢ Kypcosoii
Bua uToroBoro KOHTpoJIA: "
OLIEHK O MPOEKT
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Cemectp

Bcero
Bun yae6HO# paboThI 3 4
3E Actp. 3E AcTp. 3E AcTp.
4. 9. 9.
OO0mast TpyA0eMKOCTb JUCHUIIIHHEIL 6 162 4 108 2 54

KonTtakTHas pa6oTa — ayIuTOPHbIE
2,22 60 1,33 36 0,44 12

3aHATHS:
Jlexiuu 0,89 24 089 24
[Tpaktuueckue 3ausrus (I113) 1,33 36 0,89 24 0,44 12
CamocTosiTejibHasi padoTa 3,78 102 2,22 60 1,56 42
KonTakTHas camocTosTensHas padora
9 0,3 0,3 -

(3a4eT C OIEHKOM)
KypcoBoii mpoekr 41,7 - 41,7
KonrtakTHas camocTosiTenpHas pabota 03 i 03
(mprieM KypcOBOTO IIPOEKTA) 3,78 ' 2,22 1,56 ’
PacuetHo-rpaduueckne paboThl 13,5 13,5 -
IToaroToBKa K KOHTPOJIBHBIM paboTamM 13,5 13,5 -
CaMocCTOsATeIbHOC U3YUCHUE PA3/ICIIOB 327 32.7 i
JCIATUTHHBI

3auer ¢ Kypcosoii
Bujx UTOroBOro KOHTpOJIS: “

OIIEHKOii MPOEKT

AHHOTanus padoyeil NporpaMMspl JUCHUIJIMHBI
«be3omacHOCTh KHU3HEAEATeILHOCTH»

1 Heap aucuuniauHbl — cHOpMUPOBATH Y CTYJIEHTOB MOHMMAaHUE MPOPECCHOHATBHOU KYIbTYPHI
0€30MacHOCTH, IMOJ KOTOpPOW IOHMMAETCs TOTOBHOCTh M CIIOCOOHOCTb JIMYHOCTH HCIIOJIb30BaTh B
npoeCCUOHATIBHON JEeSTEIbHOCTH HPUOOPETEHHYI0 COBOKYIMHOCTh 3HAaHUM, yMEHMH M HaBBIKOB JUIA
obecrieuenust Oe3omacHocTH B cdepe TPoPecCHOHATBHON JeATEeIbHOCTH, XapakTepa MBIIUICHUS W
LIEHHOCTHBIX OPUEHTAIUM, IPH KOTOPBIX BOMPOCHI OE30MaCHOCTH PACCMATPUBAIOTCS B KAUECTBE IPUOPHUTETA.

2 B pesyabrare udy4eHusi AMCUUIIMHBI 00y4aIOLIUICH JOJIKEH:

Obnadamye cleayOMUMU KOMIIETCHIIMSAMHU ¥ UHAUKATOPAMH UX JTOCTH)KEHUS:

VK-8.1; YK-8.2; YK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-8.9.

3namy:

- OCHOBHBIE TeXHOC(EPHBIE ONMACHOCTH, UX CBOMCTBA U XapaKTEPUCTUKU;

- XapakTep BO3JEHCTBHs BPEIHBIX U ONACHBIX (PAaKTOPOB Ha YeOBEKa M MPUPOJHYIO Cpeny,
METO/Ibl 3aIIMThl OT HUX MPUMEHUTENIBHO K cepe CBOeH MnpodeccrnoHaIbHOM 1eATeNbHOCTH.

Ymemy:

- - UIEHTU(PUIMPOBATH OCHOBHBIE OIMIACHOCTH CPE/Ibl OOMTaHMSI YEJIOBEKa;

- OLIEHUBATh PUCK MX peaju3aliy, BEIOMPATh METO/bI 3aIIUTHI OT ONACHOCTEH NPUMEHHUTEIHHO
K chepe cBoell mpodecCHOHATBHON JEATEIBPHOCTH U CIOCOOBI oOecreueHuss KOM(OPTHBIX YCIOBUM
KU3HEJEATEIBHOCTH.

Bnaoemy:

- 3aKOHOJATEJIbHBIMH M MPABOBBIMH aKTaMU B 00JIACTH 0€30IaCHOCTH U OXPaHbl OKPY’KaIOIIeH
cpenpl, TpeOoBaHHSIMH K O€30MaCHOCTHM TEXHHUYECKHX pErIaMeHTOB B cdepe mnpodeccuoHaibHON
JESATENLHOCTH;

- CHOCc00aMU M TEXHOJIOTUSMH 3aIUTHI B YPE3BBIYANHBIX CUTYALIMSIX;

- MOHATUHHO-TEPMHHOJIIOTUYECKUM aNIapaToM B 00JacTu 6€301aCHOCTH;

- HaBbIKAMU palMOHANIM3AMK NPOPECCHOHATBHON JEATENIbHOCTH C LEJIbI0 00ecreyeHus
0€30MaCHOCTH U 3aILUThI OKPYKAIOIIEH Cpe/ibl.
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3 Kpartkoe conep:kaHue JMCIHUIITHHbI

Pa3nen 1. BBenenue B 0e30acHOCTD

OcHOBHBIE NOHATHUS TEPMUHBI U ollpeeeHus. be3onacHoCTh U ycToiunBoe pa3BuTHe. be3onacHocTh
KaK OJ[Ha U3 OCHOBHBIX NMOTpeOHOCTEN YeIoBeKa.

Pa3nea 2. Yenosek n Texnocdepa

Crtpykrypa TexHocepbl U €€ OCHOBHBIX KOMIOHEHTOB. COBpPEMEHHOE COCTOSIHHE TeXHOc(]ephl U
TexHocepHoit OezomacHocTu. Kputepum u mapamerpsl 0€30MaCHOCTH TeXHOcepsl - cpenHss
MPOJOHKUTEILHOCTD KHU3HHU, YPOBEHb HKOJIOTMUYECKU U MPOPECCHOHATBHO 00YCIOBICHHBIX 3a00JIeBaHUH.

Pasznen 3. UnenTuukanus u Bo3aeiicTBHEe HA YeJI0OBEKA M Cpely OOMTAHUSA BPEAHBIX U ONMACHBIX
(pakrTopos

Knaccudukanusa HeratuBHbIX (AKTOPOB cpeibl OOMTAHHUS ueIoBeKa. XHUMHUYECKHE HETraTUBHBIC
daxTopsl (BpeaHble BeniecTBa). Ousndeckue GakTopsl, odecrneunBaronme KOMQOPTHBIE YCIOBUS IS )KU3HU
U IeATeIbHOCTHU YenoBeka. Mukpokiaumar nomenieHuii. OcBellleHue U CBeTOBasi Cpe/ia B IOMEIICHHH.

MexaHn4ecKnue M aKyCTU4YecKue KojieOaHus, BUOpalus M IIyM. DJICKTPOMArHUTHBIC U3IY4YCHUS U
noJisi. YbTpaduosaeToBoe uznyuenue. Monusupyromiye u3iiyueHue.

Pa3neu 4. 3ammra 4esoBeka u cpebl 00MTAHUS OT BPeHBIX U ONIACHBIX (aKTOPOB NPHPOIHOIO,
AHTPOINOreHHOT0 M TEXHOT€HHOI0 MPOMCXOKIEHUSI

OCHOBHBIC TPUHIIUITBI 3AIIUTHI. 3aIIUTa OT XUMHUYECKUX U OMOJIOTUYECKUX HETAaTHBHBIX (DaKTOpPOB.
OO0mue 3agayu U METOABl 3aAIIMTHI. 3alUTa OT HHEPreTHMUECKUX BO3JACHCTBUI M (PU3UYECKUX TMOJCH.
OcHOBHbBIE IPUHLIUIIBI 3AILUTHI OT PUINYECKUX MOJIEH.

Pa3znen S. UnkeHepHbIe 0CHOBBI NPOMBIIJIEHHOH 0€301aCHOCTH

TexHuka ©€30MaCHOCTH TMPU TPOBEACHUM TEXHOJOTHYECKUX TIPOIECCOB. TeXHOIOTHYCCKUt
pernamenT. HWHXeHepHO-TEXHUYECKHE CcpeAcTBa 0Oe30macHOCTH. be3omacHOCTh  MPOU3BOJICTBEHHOTO
o0opynoBanus. O01ue TpedoBanus 6€30MaCHOCTH U HaJIe)KHOCTH MPOU3BOJICTBEHHOT0 000y 10BaHUS.

[ToxxapHasi OacCHOCTh TEXHOJIOTHUYECKUX CPE.

be3onacHoCcTh IpU NMPOBEAEHUM PEMOHTHBIX M OUYUCTHBIX pabor. IloaroroBka, opraHuzanus u
IPOBEJICHNE PEMOHTHBIX paboT. be3omnacHoCTh MPOBeEHNUS Ta300MaCHBIX U OTHEBBIX PaloT.

OnexTpobe30nacHOCTb. BUIbI 37IEKTPUUECKUX CETEH, HapaMeTphbl JJIEKTPUUYECKOI0 TOKA U UCTOUHUKH
3EKTPOONAacHOCTH. JleficTBHE ANEKTPUUYECKOTO TOKA Ha YeIOBEKa.

Cratudeckoe aneKkTpuyecTBO. [IpUuMHBI HAaKOIJIEHHS 3apsiioB CTaTHUYECKOIO AJIEKTPUYECTBA.
VICTOUHUKH CTAaTUYECKOTO JIEKTPUUECTBA B IPUPOJIE, B OBITY, HA IPOU3BOJICTBE.

AHanu3 1 OIlEHWBAHUE TEXHOTEHHBIX M MPUPOIHBIX pUCKOB. [IpemMeT, OCHOBHBIE TIOHATHS U amnmnapar
aHaJIn3a PUCKOB.

Paznea 6. Ilcuxopusnoiornyeckue 1 IJproHOMUYEcKHe OCHOBBI 0€30NACHOCTH

[lcuxnyeckue mpouecchl, CBOMCTBA U COCTOSHUS, BIMSIOIIME HAa 0e30MacHOCTb. Buabl U yciaoBus
TPYAOBOM AESATEIbHOCTH. DPrOHOMUYECKHE OCHOBBI OE€30MACHOCTH. DProHOMHKA KaK HayKa O MPaBUIbLHOU
OpraHMU3aI1H YEIOBEYECKOUN NEATEIBHOCTH.

Paznes 7. Upe3BbluaiiHble CHTYallMU U METO/bI 3A1UTHI B YCJIOBUAX X peaiu3aluu

Oo6mmue cBenenuss o UC. OcHOBHBIE TOHATHSA M OMpEeNieHHUs, KiIacCU(UKAIMUS YpPE3BBIYAHBIX
CUTYalluil TEXHOTEHHOT0, MIPUPOJAHOIO U BOCHHOIO XapaKTepa U MX OCHOBHBIE XapaKTepUCTUKU. [IpuunHbI
BO3HUKHOBeHus YC.

[Toxapsr ¥ B3pbiBEl. OCHOBHBIC TPUYHHBI 3arOpaHHii, MOXKApOB U B3PHIBOB Ha MPEANPUSITHIX
XUMHUYECKOH MPOMBIIUIEHHOCTH. Kiaccudukanus mnoxapos.

ABapuy Ha XMMHYECKH OIMACHBIX 00bEKTax. 3aluTa HaceJeHUs! OT aBapUMHBIX XUMUYECKU OMAaCHbBIX
BemecTB (AXOB). OcHOBHBIE CTIOCOOBI 3aLIUTHI U TIpaBWIiIa oBeaeHUs. OnoBelIeHne HacelIeHusl.

ABapum Ha paJHallMOHHO-OMACHBIX OOBEKTaX. 3aJauu, dTanbl U METOAbl OLUEHKHU paguallliOHHOM
00CTaHOBKHU. 30HHUPOBAHKE TEPPUTOPUH MPHU paTUANIMOHHOM 3arpsi3HEHUH TeppuTopuu. [loHsATHE O pexrmMax
paAMallMOHHON 3aIUThI, UX Ha3HAYEHHE, COJIepKaHue U MOPSII0K BBEICHUSI.

UpesBbluailHble CUTyalldd BOEHHOTO BpeMEHU. BuHIbI OpyXHS MacCcOBOIO MOPaXKEHHs, HX
0COOEHHOCTH U MOCJIEJICTBUS IPUMEHEHUS. SIepHbIii B3phIB U €ro onacHble (aKTOpHI.

CruxuiiHple OencTBUsA. 3eMIICTPSICEHMs, HABOJHEHHS, aTMochepHble SBIEHHUS, HX KpaTKas
XapaKTepUCTHKA, OCHOBHbBIE TapaMeTPhl U METO/IbI 3aIIHUTHI.

3amuTa HaceJIeHUsI B Ype3BbIUaHbIX CUTyaluussX. Opranu3anus 3alIuThl B MUPHOE U BOEHHOE BpeMS,
CIOCOOBI 3aIUTHI, 3aIIUTHBIE COOPYKEHUS, UX KIaccuuKaius.
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Enunasi rocygapcTBeHHass cucTeMa MPEAYNPEeXACHUS W JMKBUIALMM YPE3BbIYANHBIX CUTYyalui
(PCUC): nenu, 3a1a4m U CTPYKTYpaA.

YcToWYnBOCTh (PYHKIIMOHUPOBAHUSI OOBEKTOB SKOHOMHKH B UPE3BBIYAWHBIX CUTYAIUSX.

Pa3znen 8. Ynpasienue 0e30MacHOCTHIO JKU3HEAEATEILHOCTH

3aKkOoHOJATENbHBIE W HOPMATHUBHBIE  TPAaBOBBIC  OCHOBBI  yIpaBicHHs  0€30MacHOCTHIO
KU3HeAeITeIbHOCTH. KOHIenIuy HallMOHAILHOM O0€30ITaCHOCTH U IeMOTrpaguiIecKoi MoMuTHKH Poccuiickoit
Denepanyivi — OCHOBHBIC MTOJIOKEHHUS. 3aKOHOJIATEIBCTBO 00 OXPaHE TPY/E.

DKOHOMHMYECKHE OCHOBBI YIpaBieHUs Oe30macHOCThI0. COBpEeMEHHBIE PBIHOYHBIC METOIbI
SKOHOMHYECKOTO YIPaBJICHUsI 0€301acHOCThIO. [IoOHATHE 3KOHOMHYECKOTO yIiepOa, ero COCTaBJISAIOIMNUE U
METOAUYCSCKHE MOAXO0IbI K OI[CHKE.

CrtpaxoBaHHE PUCKOB: IKOJOTHYECKOE CTPAXOBAHHUE, CTPAXOBAHHUE OMACHBIX 0OBEKTOB, CTPAXOBaHUE
npo¢eCCHOHATBHBIX PUCKOB.

l'ocynapcTBeHHOE yrpaBiieHHE OE€301aCHOCTHIO: OpraHbl YIpaBICHUS, HAa30pa U KOHTPOJIS 3a
0€30MacHOCTHIO, IX OCHOBHBIC (DYHKIIMH, MPaBa U 00S3aHHOCTH, CTPYKTYpa.

4 O0beM yueOHOM JUCUNIIJIMHBI:

O0BeM TUCHUILTAHBI
Buj yueGHoii padoThl Axan, | Acip,
3E
q, q,

O01as TpyA10eMKOCTb 1N CHUNITHHBI 4 144 108
KonrakTHasi padoTa — ayAuTOPHBIE 3aHATHSI: 1,33 48 36
Jlexuuu 0,89 32 24
JlaboparopHsie paboTsl (JIP) 0,44 16 12
CamocrosiTesbHasi padoTa 1,67 60 45
KoHTakTHas caMocTosTeNbHasl paboTa - -

1,67
CaMOCTOSITeJIbHOE U3YUYEHHUE Pa3JIeJIOB TUCIIUIIIIMHBI 60 45
Bua konTpoJs:
IK3aMeH 1 36 27
KonTtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3
[ToaroToBKAa K SK3aMEHY. 35,6 26,7
Bu1 MTOroBOro KOHTPOJISI: IK3aMeH

AHHOTanus padoyeil NPporpaMMbl 1M CHHUIIJIMHBI
«OCHOBBI TEXHHYECKOI'0 PeryJIMPOBaHUsI H METPOJIOTHID)

1. Heap AUCHMIVIMHBI — IOJYYEHHE CTYJEHTAMH OCHOBHBIX HAy4YHO-IIPAKTUYECKHX 3HAHUN B
o0JacT METPOJIOTMM U OCHOB TEXHUYECKOTOo peryiupoBaHus Ha Teppuropun P® u 3a pyOexom,
HEOOXO/UMBIX JJISl pellieHHs 3a/1a4d oOecledeHns eIUHCTBA U3MEPEHUH M KOHTPOJIS KauecTBa MPOYKIUU
(yciyr), MeTpoJIOTUYECKOMY M HOPMAaTHBHOMY OO€CHEe4eHHI0 pa3paOOTKH, MPOU3BOJCTBA, HCIBITAHUM,
SKCIUTyaTaluy U YTUIIU3ALUU IPOAYKIIUH.

2. B pe3yabTare H3y4eHUs! JUCHUILIMHBI 00YYAIOLIUIICS JOJIKEH

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU H UHAUKATOPAMH UX TOCTH)KEHUS:

OIIK-1.1; OIIK-1.2; OIIK-2.1; OIIK-2.2; OIIK-4.1; OIIK-7.1; OIIK-7.2; OIIK-7.3

3nams:

-COBPEMEHHBIEC TEHJICHIINN Pa3BUTHS TEXHUKU U XUMHYECKOU TEXHOJIOTHH;

-COBPEMEHHBIE METO/Ibl U3MEPEHUS (PU3NKO-XMMHUYECKHX TOKa3aTenel U UX MOTrPelHOCTeH;

- 3aKOHOJATENIbHYI0, OPraHU3alMOHHYIO, HAYYHYIO U TEXHUYECKYI0O OCHOBBI OOECIeueHuUsl €IMHCTBA
U3MEPEHUM U CTaHapPTU3ALHH.

-MOPSIIOK pa3pabOTKU, YTBEPKACHUS M BHEAPEHUS CTaHAAPTOB, TEXHUYECKUX YCIOBHM M JPYyroi
HOPMAaTUBHOM U HOPMaTUBHO-IIPABOBOM JTOKYMEHTALIUH;
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- IEPCIIEKTUBBI TEXHUYECKOTO Pa3BUTHsI U OCOOCHHOCTH AESATEILHOCTH OpraHN3aluil, KOMIETEHTHBIX
Ha 3aKOHO/IaTeJIbHO-IIPAaBOBOM OCHOBE B 00JIACTH TEXHUUYECKOI'O PErYIMPOBAHUS U YIIPABJIECHUS KaU€CTBOM;

-OCHOBHBIE (DOPMBI MOATBEP)KACHUSI COOTBETCTBHUS, YYaCTHHUKOB pabOT MO CepTH(HKAINU, CXEMBI
cepTUUKaALMU U ekaapupoBanust B PO u 3a pydexom.

Ymems:

-IPUMEHATh METOJIbl U HCIHOJb30BaTh NPUHIMIBI CTAHIAPTU3ALUKN MIPU pa3pabOTKe HOPMATUBHBIX
JIOKYMEHTOB;

-IPUMEHATh Ha MnpakThke depepaibHble 3aKOHBI U MEXAYHApOJHbIE PEKOMEHIAIMM B 00JacTu
METPOJIOTHH U TEXHUUYECKOTO PEryIMPOBAHUS;

-[IpUHUMAaTh y4acTHUE B IIpoLieccax MOATBEPKACHUS COOTBETCTBUS Pa3HOIO YPOBHSA- aKKpeIUTalUH,
IpUEMKE, SKCIIEPTU3E, JIULEH3UPOBAHNUHN, TOCKOHTPOJIE U HA/130DE;

-MCII0JIb30BaTh TEXHUYECKHUE CPENCTBA JJI M3MEPEHHUS OCHOBHBIX IApaMETPOB TEXHOJIOTMYECKOTO
npoliecca, CBOMCTB ChIPbs U MPOAYKLIUH.

IIPUMEHSITh METO/Ibl KOHTPOJISL U YIIPABJICHUS KAYECTBOM MPOAYKLIMU U ITPOU3BOJACTBEHHOIO IIpoLEcca
OpENpUATHS;

-aHAIM3UPOBATH JAHHBIC O KaYEeCTBE MPOIYKIIMU U ONPEACIATh IPUUUHBI Opaka;

Braoemy:

- HaBBIKAMHU OCYIIECTBJISATh MOUCK, KPUTUUYECKUIM aHaIM3UPOBATh U CHUHTE3MPOBATh MH(OpMALHMIO,
IPUMEHSTh CUCTEMHBIN TIOJXO0/1 AJIS PEIIEHUs IOCTAaBICHHBIX 3a/ay;

- HaBBIKAMH HCKaTh HY)XHbIE HCTOYHMKM WH(POPMALUHU U JTaHHBIC, BOCTIPUHUMATh, aHAJU3UPOBATD,
3allOMMHATh U IepefaBaTh MHPOPMALUIO C UCHOJIb30BaHMEM LHU(POBBIX CPEICTB, a TAKXKE C IOMOIIBIO
QITOPUTMOB TIpH PabOTE C MOJYYEHHBIMH W3 PA3IUYHBIX MCTOYHHKOB JaHHBIMHU C LEJbI0 3()(HEKTUBHOTO
UCIIOJIb30BaHUS MOJIy4eHHON MH(OpMaIUK Ui peleHus 3a1ay.

- HaBbIKAMHU aHAJIM3UPOBATh, COCTABIATh U MPUMEHITh TEXHUUECKYIO JOKYMEHTALIMIO, CBSI3aHHYIO C
npoeCCUOHATIBHON JIeSATEIbHOCThIO, B COOTBETCTBUM C JEHCTBYIOILMMU HOPMAaTHBHBIMHM JOKYMEHTaMH B
COOTBETCTBYIOLIECH OTPaCIIH;

- HaBbIKAMU IPUHUMAaTh 00OCHOBAHHbIE TEXHUYECKUE PELICHUs B IPO(ECCHOHANTBHOM NesTeIbHOCTH,
BBIOMpATh 3(pPeKTHBHBIC U OE30TIaCHBIE TEXHUYECKUE CPEACTBA M TEXHOJIOTHH.

3. KpaTtkoe cogep:xaHue JUCHHUILIHHBI

Pazgea 1. MerpoJiorusi. OCHOBHbIE IOHATHUS W MPUHIIAIIBI

[Ipenmer metponorus. TepMunsl u onpeneneHus. 3akoH PO «O06 obecrieueHUM €IMHCTBA U3MEPEHUI.
Knaccugukauus n3mepenuit» OcHoBHbIE (pU3NUECKHE U XUMUYECKHE BeTUYHHbI. CpeicTBa U3BMEPEHUH U UX
Buzbl. [lorpemHocT  u3Mmepenuil. [ocynmapcTBeHHass MeTpojoruyeckas ciyxb6a. MexayHapoaHas
OpraHM3alIys 3aK0HOJaTeIbHON METPOJIOTUH.

Pa3nea 2. OCHOBBI TEXHHYECKOI'0 PeryJIMpOBaHUs.

3akoHbl P® «O texHumuyeckoM perynupoBaHumn», «O cranpaptuzanuu B PO», «O 3ammure mnpas
notpebutensy. TexHuueckre periaMeHTbl U HOpMaTHBHBIE JOKYMEHTHI, IeHCTBYIOLIME Ha TeppuTopun PO.

Pa3nes 3. OcHOBBI OLIEHKH COOTBETCTBHSI.

@®opmbl  moaTBepKAeHUA cooTBeTcTBUA. OOs3arenbHas cepTudukanus. JlekiapupoBaHUeE.
JobpoBosibHas cepTudukaius. AKKpeauTaIus.

4. O0beM y4eOHOH JUCHUIIMHBI

O0BeEM AUCIUIUINHEI
Bun yue6HO# paboThI

3E Axkan. 4. | Actp. u.
O0mas TpyA0eMKOCTb JMCIHILIHHBI 2 72 54
KonrakTHasi pa6oTa - ayAUTOPHbIE 3aHATHS: 0,89 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3austus (I13) 0,44 16 12
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CamocrosiTejibHas padoTa: 1,11 40 30

KoHTakTHas camocTosTenbHas pabota 0,2 0,15
1,11

CamocTosTenbHOE U3YYCHUE PA3/IeNIOB TUCIIUILUIHHEI 39,8 29,85

Bua uToroBoro KOHTpoJIA: 3auer

AHHOTaUUs pado4yeid MPOrpaMMbl JUCUUILIIMHbBI
«ConHaabHO-TICUX0JOTHYECKHE OCHOBbI PA3BUTHS JUYHOCTID)

1. Oeap aucuuMmIuHbl — (HOPMHPOBAHUE COIUMATBHO OTBETCTBEHHOH JIMYHOCTH, CIIOCOOHON K
CaMOOpraHU3allMM U Pa3BUTHIO, YMEIOIIEH BBICTPAWBATh U PEaTM30BBIBATH CBOIO JKM3HEHHYIO CTPATETHIO,
CIIOCOOHOM YIPAaBIIATh CBOMM BPEMEHEM B HOBBIX COIMAIBHBIX pEANTHsIX, B YCIOBUSAX HEMPEPHIBHOTO
0o0pa3zoBaHMs, YMEIOMIEH OCYIIECTBIATh COIMAIBLHOE B3aWMOJICHCTBHE M PEATM30BBIBATH CBOIO POJIb B
KOMAaHJIE.

2. B pe3yabTare uzyueHus JMCUMIJIMHBI 00yYAIOUIUIACS J0JIKEH

OO6nmanatk CACAYIONMMEI KOMIIETCHIIUSMU Y HHIMKATOPAMU UX JTOCTHKEHHUS:

VK-3.1; YK-3.2; YK-3.3; YK-3.4; YK-3.5; YK-3.6; YK-5.10; YK-6.1; YK-6.2; YK-6.3; YK-6.4; YK-
6.5; VK-6.6; VK-9.1; VK-9.2; VK-9.3
3uame.

—  CYIIHOCTHh MPOOJIEM OpPTraHM3alMH U CaMOOPTAHHU3AINMHU JIMIHOCTH, €€ MOBEJACHHUS B TPYIIIC B
YCIIOBUSX COBPEMEHHOTO OOIIECTBA M HETIPEPHIBHOTO 00pa30BaHU;

—  METOJbl CAaMOOPTaHU3alMK M Pa3BUTHUS JTUYHOCTH, BBICTPAWBAHHUS W peaM3allMUd TPACKTOPHHU
CaMOpa3BUTHS, BRIPAOOTKH IIEJICMIOJIaraHUsl ¥ MOTHUBAIMOHHBIX YCTAHOBOK, PAa3BUTUS KOMMYHHKATHBHBIX
CIOCOOHOCTEH U MOBEICHHUS B IPYIIIIE;

— 0OmIIyr0 KOHIICHIMIO TEXHOJOTHUH OpraHW3allid BPEMEHU U TOBBIMCHUS 3()(HEKTHBHOCTH €T0
HCIIOJIb30BaHuS;

— METOJIMKH W3Y4YEHHS COIHUATbHO-TICUXOJOTUYECKUX SBJICHUW B cdepe yhpaBleHUs U
CaMOYIIPaBJICHHSI IWIHOCTH, TPYIIITBI, OPTaHU3AIHH.

Ymems:

— TUTAHHPOBATh M PelIaTh 3a/1a91 JJMYHOCTHOTO U TPO(HECCHOHATBHOTO Pa3BUTHS;

—  aHaJM3UPOBATh CBOM BO3MOXKHOCTH U OIpaHMYEHUS, UCIOIb30BATh METO/AbI CAMOIUATHOCTUKH,
CaMOIIO3HAHUS, CAMOPETYJISIINHA U CAMOBOCIIUTAHUS;

— YCTaHaBIWBaTh C KoJuleraMd (OJHOTPYNITHUKAMH) OTHOINEHUS, XapaKTepU3YIOUIHeCs
3¢ (HEeKTUBHBIM YPOBHEM OOIIIECHUS;

— TBOpPYECKHM TIPUMEHSATh B PEIICHUH TMPAKTHYECKUX 3alad HMHCTPYMEHTBI TEXHOJIOTHA
OpraHu3aluy BPEMEHU U MOBBIIIEHUS 3((HEKTUBHOCTU €r0 MCII0JIb30BaHUS.

Braoemw:

— COLMAIBHBIMU M TICHUXOJOTHYECKUMH TEXHOJOTMSIMU CaMOOpPraHM3allud M Pa3BUTHUS JIMYHOCTH,
BBICTPAWBaHUS M PEATH3AINN TPACKTOPHH CAMOPa3BUTHS,

— MHCTPYMEHTAaMHU OINTHUMM3ALUU HCIOJIb30BaHUS BPEMEHH, HAaBBIKAMU IJIAHWPOBAHUS JINYHOTO U
y4e0HOr0 BpEMEHH, HaBbIKaMH CaMOOOPa30BaHHS;

— TEOPETHMYECKUMHM UM  MPAKTHUYECKUMHM  HABBIKAMU  TMPEAYNPEXJIEHUS U pa3pelieHus
BHYTPHJIMYHOCTHBIX M TPYIIOBBIX KOH(IJIUKTOB,;

— CcI10co0aMu MOTHBAIIMU YJICHOB KOJUIEKTHBA K JIMYHOCTHOMY M NMPO(HECCHOHAIILHOMY Pa3BUTHIO;

— CHOCOOHOCTSIMH K KOHCTPYKTUBHOMY OOIIEHHIO B KOMaHJIE, PEQIIEKCHH CBOETO TMOBEACHHS H
JUJIEPCKUMHU KaueCTBaMH.

3. KpaTkoe conep:kanue THCHUTIIAHBI

Pa3nea 1. O0mecTBO: HOBBIE YCJI0BUS U (PAKTOPBI PA3BUTHS JIMYHOCTH

1.3 CoBpeMeHHOE OOIIECTBO B YCIOBHUSX IIIOOATH3ANU M HH()OPMATH3AIINH.

1.4 CouwnanbHbIE IPOIECCHI
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1.5 MHcTuTyThl conuann3aniy JUYHOCTH

1.6 Huctutyt 006pa3oBaHus

1.7 CouwnanbpHasi 3HAYUMOCTH MPOPECCHH.

1.8 «Mos nipodeccusi B COBpEMEHHOM POCCHHCKOM OOIIIECTBEY

Pazgen 2. Jlmynoctb. CounmajibHble W TNCHUXOJOTHYECKHE TEXHOJOTMH CAMOOPTraHU3aALMH H
caMopa3BUTHS

2.7 Tlcuxonorus TMYHOCTH

2.8 Crpareruu pa3BUTHS U CAMOPA3BUTHUS JTUUYHOCTH

2.9 CamoopraHu3zalus U camMopeanu3anus JMYHOCTH

2.10 JIM4HOCTH B CUCTEME HETIPEPHIBHOTO 00pPa30BaHUs

2.11 llenenonaranue B JUYHOCTHOM U TpodeccuoHambHoM pa3Butuu. [Ipaktukym «lloctpoenue
KapbepbD».

Paznea 3. I'pynna. CouuajbHble M NMCHUXOJOTMYECKHE TEXHOJOTHMH TPYNIOBOr0 MOBEACHUSA U
JHIepcTBa

4.1. Konnexrtus u ero popmupopanue. [Ipaktukym «llcuxomorus oOmeHms»

4.2. Ctunu pykoBoacTBa u juaepcTsa. [Ipaktukym «KomangoobpasoBanue. JlunepctBo»

4.3. IlpaktukyM «YmnpaBieHre KOHOIUKTHBIMHA CUTYallUSIMHA B KOJUIEKTHBE)

4.4, IlpaktukyM «MOTHUBBI IUYHOCTHOTO POCTa»

4.5. ConuanbHO-TICUXO0JIOTHYECKOE 0OecreueHre yrpanieHus KomeKTuBoM. [Ipaktukym «MckyccTBo
YIIPaBJIATH COOOM»

4. O6beM yueOHOI TUCHUIIIHHBI

O0BeM TUCHUILTAHBI
Buj yueOHoii padoThl Axan, | Acip,
3E
q, q,
O01as TpyA10eMKOCTb 1Y CHUNITHHBI 2 72 54
KontakTHasi padoTa — ayIuTOPHBIE 3aHATHSI: 0,88 32,0 24
Jlexun 0,44 16,0 12
[TpakTuueckue 3anstus (I13) 0,44 16,0 12
CamocrosiTebHas padora 1,12 40 30
KoHTakTHas camocTosTelbHas padoTa 0,2 0,15
1,12
CamocTOsITEIbHOE U3YUECHHE Pa3/IeI0B AUCIUILIMHBI 39,8 29,85
Buj MTOroBOro KOHTPOJIS: 3auer

AHHOTanus padoyeil NporpaMMspl JUCHHUIJIMHBI
«Koatonanasa xumus»

1 Heab JUCHUIIHHBI — TIPUOOpeTeHHE 00yUaroIUMUCS 0a30BbIX 3HAHHUI B 00J1aCTH TEPMOIMHAMUKU
MOBEPXHOCTHBIX SIBJICHUH W CBOWCTB IUCIIEPCHBIX CHCTEM M TIOJTydYeHUE YMEHHI B YaCTH MCTIOIB30BAHUS ITHX
3HAHWUN MPU UCCIIETOBAHUU, TPOSKTUPOBAHUN U CO3/IaHUU PEANbHBIX CUCTEM, SIBISIONUIUXCS B OOJBIITMHCTBE
CIIy4aeB TUCTICPCHBIMH.

2 B pe3yabTaTe H3yYeHUs] TUCHUILINHBI 00YYAIOIHIICS 10JI5KEeH::

Obradame CIIEAYIOMAMA KOMICTCHIIMSIMHA W WHIUKATOPAMH WX JIOCTHIKCHUS:

OIIK-1.1, OIIK-1.2, OIIK-4.1, OIIK-4.2, OIIK-4.3, OIIK-4.4.

3namo:

- MPU3HAKH 0OBEKTOB KOJUIOUTHOM XUMUM U UX KJIACCU(DUKAIIHIO.

- OCHOBHBIC TIOHATHS ¥ COOTHOIICHHS TCPMOJUHAMUKH ITOBEPXHOCTHBIX SIBIICHUU (TSpMOJIMHAMUKA
MOBEPXHOCTHOTO  CJIOS;  aAre3wsi, CMauyMBaHWE W pacTeKaHWe IKUJIKOCTEH; JUCHEPCHOCTh U
TEPMOJIMHAMHYECKHE CBOMCTBA TEJ; aJCOPOIIHS Ta30B U MapoB, a7ICOPOIHS U3 PAaCTBOPOB).

- OCHOBHBIE TeopHH (pU3NIECKON aacopOLUu.

- OCHOBHBIC TIPEJCTABICHHUS O CTPOCHHH JBOMHOTO JJICKTPUYECKOTO  CIIOS;  TPUPOTY
ANEKTPOKUHETUIECKOTO MOTEHIINAA; OCHOBHBIE JIEKTPOKUHETHUECKUE SBICHHUS.
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- YCIIOBUSI IPUMEHUMOCTH 3aKoHa CToKca; 3aKoH DHHIITENHAa — CMOIYyXOBCKOI0, THIICOMETPUYECKOE
ypaBHeHue Jlammnaca.

- IPUPOAY CEIMMEHTAIL[MOHHOMN U arperaTuBHON YCTOMUMBOCTH; OCHOBHBIE CBOKCTBa pacTBopoB ITAB
KaK JHMO(UIBHBIX CHCTEM; OCHOBHbIE moiyiokeHust Teopuu JJJIDO; npuunHel 1 0cOOEHHOCTH OBICTPOH U
MEJUICHHOM KOAryJisAliMM, KOHLIEHTPALIMOHHON U HEUTPAIU3ALMOHHON KOAryJISILAH.

- TUIIBI CTPYKTYP, BO3HHUKAIOIINE B JUCIEPCHBIX CUCTEMAax, MPUYMHBI U YCIOBUS UX 0Opa3oBaHUS;
KJIacCU(UKALIUIO TUCIIEPCHBIX CUCTEM IO UX PEOJIOTUYECKUM CBOHCTBAM.

Ymemu:

- pacCUHTBIBATh I1aPaMETPbI, KOTOPBIMH XapAKTEPU3YIOT AUCIIEPCHOCTD.

- IPOBOJUTH PACUEThI C UCIIOJb30BAHUEM OCHOBHBIX COOTHOLIEHUH TEPMOAMHAMUKH IOBEPXHOCTHBIX
SBJICHUM.

- paccunThIBaThb OCHOBHBIE XaPAaKTEPUCTUKH IIOPUCTOM CTPYKTYPBI.

- PacCUMTBHIBATh BEJIMYUHY IIIEKTPOKMHETUYECKOrO IOTCHIMANA 10 JaHHBIM 3JIEKTPOOCMOCA H
anekTpodopesa.

- PacCUMTBIBATh UHTETPATIbHYIO U AU pepeHInanbHy0 KpUBBIE paclipelesIeHus YacTUlL I10 pa3Mepam.

- paccunTHIBaTh U AHAIM3UPOBATh OTEHIUAIBHBIE KPUBBIE IAPHOTO B3aUMO/IEHCTBUS YaCTHUII.

- pacCUNTBIBaTh U U3MEPATH BA3KOCTH JUCIIEPCHBIX CUCTEM.

Braoemy:

- IPEACTABICHUAMH O POJIM IOBEPXHOCTHBIX SBJIECHUHN U JUCIIEPCHBIX CUCTEM B TEXHHUKE U IIPUPOJIE.

- METO/IaMU U3MEPEHUS IOBEPXHOCTHOT'O HATSKEHUSI, KPAeBOT'0 yIJa.

- 3HAHUSAMH O METOJIaX U3MEPEHUs aJICOPOLIUU U yeIbHOM TOBEPXHOCTH.

- 3HAaHUSIMH 00 YCJIOBUSIX PUMEHUMOCTHU ypaBHeHuUs [ 'enbMrosbia — CMOIyX0OBCKOIO;

- METOJIaMU OIPEAEIIEHNUS IIEKTPOKMHETUYECKOT O IOTEHIUAIIA.

- METOJIOM CEIMMEHTAI[MOHHOT0 aHaJIN3a.

- METOJIaMH OTIpEJIeNIEHUs] KPUTUYECKOM KOHIIEHTPALUU MHULIEII000pa30BaHus;

- METO/IaMU UCCJIEJOBaHUSI KHHETUKHU KOAryJIsLuu.

- METOJIaMU U3MEPEHMS U aHAIN3a KPUBBIX TEUCHUS.

3 Kpartkoe conep:xanue JMCHUIITHHbI

Paznea 1. [Ipeamer v npu3HAKH 00bEKTOB KOJIOMIHON XUMHUHU

Komnonnnasg xumusi - Hayka O MOBEPXHOCTHBIX SIBJICHHUSIX U JIUCHEPCHbIX cuctemax. OCHOBHbIE
MOBEPXHOCTHBIE SBJICHUS: aJIr€3Hsl 1 CMauyuBaHKe, KalUUIIPHOCTh, a/ICOPOLIUs, HIIEKTPUUYECKHE SIBIEHUS Ha
MOBEPXHOCTAX U JIp.

OCHOBHBIE TNIPU3HAKH AMCIIEPCHBIX CHUCTEM - TE€TEPOr€HHOCTh M AMCIIEPCHOCTB; IOBEPXHOCTHAS
SHEpPrusl; KOJMYECTBEHHbIE XapaKTEPUCTUKHU AucrepcHOCTH. Kiaccudukanus TUCHEPCHBIX CHUCTEM IO
arperaTHOMy  COCTOSIHUMIO  JMcliepcHOM  ¢a3pl M aumcnepcuoHHo — cpensl.  Kiaccuduxanms
CBOOOJHOMCIIEPCHBIX CUCTEM IO pa3MepaM YacTHIl U [0 B3aUMOAECHCTBUIO MEXy NUCIIEPCUOHHON cpeaoi
U aucnepcHoi (azoil. Posib MOBEpXHOCTHBIX SIBIEHUH M TUCIIEPCHBIX CUCTEM B IIPUPO/IE, TPOMBILIIICHHOCTH
U, B YaCTHOCTHU, XUMUYECKOMN TEXHOJIOTHH.

Pa3nea 2. TepmMoanHaMHuKa NNOBEPXHOCTHBIX SIBJICHUM

OO0m1as xapakTepuCTUKa MOBEPXHOCTHON 3Hepruu. [loBepxHOCTHAs 3HEprus B 001eM ypaBHEHUU -
ro U 2-ro Hayan TepMoJuHaMukd. [loBepXHOCTHOe HaTsKeHHe Kak Mepa sHepruu ['m60ca mexdaszHoit
noBepxHOCTU. [IOBEpXHOCTHOE HATSKEHUE - XapaKTepUCTHKA MPUPOJBI CONpHUKacarommxcs (a3 U ux
B3anMoJieiicTBus. CBOMCTBA MOBEPXHOCTEN )KUIKUX U TBEPIBIX Tel. YpaBHeHHue [ 'mb0ca-I'enpMronbua ams
BHYTpEHHEH yJeNnbHOW MOBEPXHOCTHOM 5SHEpruu (MOJHOM TOBEPXHOCTHOW SHEPruu). 3aBUCUMOCTD
JHEPreTUYECKHUX MapaMeTPOB MMOBEPXHOCTH OT TeMneparypsl. IIporneccsl caMonpon3BOIBHOIO YMEHBLIECHUS
MTOBEPXHOCTHOM YHEPTUU.

AzcopO1us ¥ MOBEpXHOCTHOE HaTshkeHHe. CBsA3b BENMUMHBI aJCOPOIUH C MMapaMeTpaMu CHCTEMBI:
M30TepMa, U30IMKHA U U30cTepa ajncopouu. Meron n30biTkoB ['n66ca. @yHnameHTalIbHOE aJICOPOIIMOHHOE
ypaBHeHue ['n06ca. I'mb6OcoBckas ancopOuus. YactHoe BblpakeHue ypaBHeHus ['m66ca. IloBepxHOCTHO-
AKTHUBHBIE U TIOBEPXHOCTHO-MHAKTUBHBIE BEIIECTBA.

Anresus, cMauMBaHUE U pacTeKaHUE KHUJIKOCTeH. Anre3us M koresus. [Ipupona cun mexdazHoro
B3auMojeiicTBus. YpaBHenue [ronpe s paboTsl aare3un. CmMaunBaHue W KpaeBod yroi. 3akoH FOHra.
CBsi3b paboThl aare3uu c KkpaeBbM yriaoMm (ypaBHenue J[lrorpe-lOnra). JInopmibhele u nuodoOHBIE
noBepXHOCTU. MeTo/IbI OIpeieieHHs KpaeBbIX yriioB. BiusiHue noBepXxHOCTHO-akTUBHBIX BeiecTs (ITAB) Ha
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cmaunBanue. Pacrekanme xumkocteit. Koaddumument pacrexkanus mo [apkuracy. Dddexkr MapaHTroHU.
MexdazHoe HaTsXKEHUE Ha TPaHUIE MEXKIY B3aUMHO-HACBHIIIEHHBIMH JKUJIKOCTSIMH M MPaBUII0O AHTOHOBA.
[IpakTnueckoe 3HaUEHUE aAre3UU, CMAaYMBaHUS U pACTEKaHUS.

JlycriepcHOCTh U TepMoIMHaMUUeckue cBoicTBa Ten. [IpaBuio a3 ['mb6ca u aucnepcHocTs. Bnusinue
KPUBU3HBI [I0BEPXHOCTH HAa BHYTpeHHee aaBiieHue Ten (ypaBHeHue Jlamaca). IloBepxHOCTHast sHEprus u
paBHOBecHbIe Gopmbl Ted. [Ipunnun ['m66ca-Kropu. 3akon Bynbda. Kanumisipueie siBnenus (ypaBHEHHE
XKropena), ux poiab B NPUPOAE M TEXHOJOTMU. MeToAbl ONpENENICHUs IOBEPXHOCTHOIO HATSKEHMS.
3aBUCHUMOCTh TEPMOJUHAMHYECKON pEaKIMOHHON CIIOCOOHOCTH OT AWCIEPCHOCTH. YpaBHeHue KenbBuHa.
BnusHMe OuCrepCHOCTH HAa PacTBOPUMOCTh, KOHCTAHTY PAaBHOBECHS XUMHUYECKOM PEAKUUHU, TEMIIEpaTypy
dazoBoro mepexona.

[lonydyeHue aucnepcHbIX cucrteM. MeTonbl aucnieprupoBanus. YpaBHenue PeGunaepa i paboThl
JUCTIeprupoBanus. AJcopOuuoHHOE TOHMKeHHe TnpouHocTH (3pdexr Pebungepa). ['omoreHnas wu
rereporeHHasi KonaeHcauus. MeractabunbHoe cocTossHue. DHeprusi [ mé6ca oOpa3oBaHus 3apoabliia HOBOM
da3pl, KpUTHYECKUH pamuyc 3apopspima. J[Be cragmm oOpa3oBaHus HOBOH ¢a3bl. CBs3b KUHETUKU
o0pa3oBaHus HOBOM (pa3bl C MepechIllieHneM. YIpaBlIeHUE AUCIIEPCHOCTHIO IPU TOMOT€HHONW KOHICHCAIIUH.
[Tpumeps! momydeHus: TMCIIEPCHBIX CUCTEM METOIaMHU (PU3NIECKON U XUMUYECKOH KOHICHCAIIHH.

Paznen 3. AncopOunoHHbie paBHOBeCHSI

Knaccudukanus mexann3moB aacopOuuu (puszndeckas aacopOmus, XeMocopOIus 1 HOHOOOMEHHast
aacopOuus). Ilpupoma aacopOunonHbIX cuia. OcoOeHHOCTH cocTaBisomMX cuil Ban-nep-Baanbca
(OpHEHTAaLMOHHBIX, UHIYKIIMOHHBIX U JAMCIIEPCUOHHBIX) IPU aJcopOLuu. YpaBHEHUE Ul OTEHIUAIbHON
SHEPTUU B3aUMOJCUCTBUS aTOMa (MOJIEKYJIbI) C TOBEPXHOCTHIO Tea.

AncopOuus ra3oB ¥ HapoB Ha OJIHOPOAHOW NMOBEPXHOCTH. 3akoH ['eHpu. YpaBHEHHE H30TEPMBbI
MOHOMOJIIEKYJISIpHOH ancopOuuu JlenrMiopa u ero ananus. OmnpeneneHue KOHCTAaHT 3TOrO ypaBHEHUs
(muueitHas ¢opma ypaBHeHus Jlenrmiopa). YpaBHenue @peitnanuxa. Teopus NOIMMOIEKYISPHON
aacopbuuu bpynayspa, Ommera, Temepa (b3T), ypaBHeHUEe U30TepMBI a1copOLnu, ero aHanus. Jlunelnas
dopma ypaBuenus bBOT u pacuer ero koncrant. OnpeneneHue yaeabHou moBepxHOCTH MeTo oM bOT.

AncopOuus Ta30B ¥ apoB Ha MOPUCTHIX MaTepuanax. KonnuecTBeHHbIE XapaKTEPUCTUKU TOPUCTHIX
MaTtepuanoB. [lopucTeie Tella KOPIYCKYJISIPHOW, KPUCTAIUTMYECKOH M T'y0YaToOll CTPYKTYpPBI, METOABI HMX
nonyueHusi. Knaccuduxarus nop no JlyOuHuHY U €€ B3aUMOCBSI3b C TEOPUSIMU aJICOPOIUH.

Teopusa xamwuisipHOM KOHJAeHcauuu. KanmmuisipHO-KOHJIEHCAlMOHHBIM  rucrtepesuc. Pacuer
UHTErpaibHON U AuddepeHnnanbHOM KPUBBIX paciipeieieHus: 00beMa 1mop Mo pa3mMepam.

OcobenHoctu anacopOIMKM Ha MUKPONMOPUCTHIX Marepuanax. I[lorennumanpHas Teopus [lonsHu.
AncopOIMOHHBIN MOTeHIMaN. XapaKkTepucThuyeckast KpuBas ajgcopOuuu. TemneparypHasi MHBAPHAHTHOCTh U
adhPUHHOCTh XapaKTEPUCTUUYECKUX KpuBbIX. OO0001IeHHOE ypaBHEeHHE Teopuu JlyOmHWHA OOBEMHOTO
3all0JIHEHUsI MHUKpPOIIOp, YacTHbIE CiIyd4al OHTOro ypaBHeHHUs (ypaBHeHue J[lyOuHuHa-PanymikeBuua).
AncopOuust ra30B ¥ IapoB B XUMUYECKON TEXHOJIOTHH.

AzcopO1ysi  TTOBEPXHOCTHO-aKTHBHBIX _ BellecTB. BnusHue crpoenuss wmonekyn IIAB Ha
MOBEPXHOCTHYIO aKTUBHOCTb, MpaBmiio J[rokno-TpayOe. 3aBUCUMOCTh MOBEPXHOCTHOTO HATSKEHUS OT
cocTaBa pacTBopa Ipu cobmofeHnu 3akoHa ['eHpu u ypaBHeHus Jlenrmiopa. Ypasaenue IlumkoBckoro.
VYpaBHEeHUs] COCTOSHUS ra3000pa3HbIX MOBEPXHOCTHBIX (aJCOPOIMOHHBIX) MJIEHOK. THIBI OBEPXHOCTHBIX
IUICHOK M OIIPENEJICHUE MX XapakTepucTHK. Becbl JleHrmropa. dDaxTopel, ONpEAEIsOIME arperaTHoe
COCTOSIHUE aJICOPOIIMOHHBIX IUIEHOK. OnpeneneHne CTpoeHus aJcopOlMOHHOIO CJIOS M pa3MEpPOB MOJIEKYI
ITAB.

Paspnen 4. DiiekTpuyeckue siBJICHUSI HA IOBEPXHOCTH

JIBoiiHo#t snektpuueckuid cinoit ([DC), mexanusmbl oOpazoBanus JIDC. CoOTHOIICHUS MEXITY
JMEKTPUYECKUM  TOTEHLUMAJIOM W TIOBEpXHOCTHBIM  HaTshkeHueM  (ypaBHeHust  Jlunmmana).
DNeKTpOKaNWUISIPHbIE KPUBBIE U onpeaesnenne napamerpoB JI9C 1o 3TUM KpUBBIM.

O6mue npexacrasnenus o reopusx crpoenus J9C. Teopus I'yn — Yenmena. Ypasuenue [lyaccona-
Bonbumana st nupdysnoit yactu I9C u ero pemenue. Tommuua aud@y3HOro cios U BIUSHHE HA Hee
paznuuHbIX (GakTopoB. [[BoitHON snexkTpuueckuil cinoil mo teopuu llltepHa, mepesapsaka MOBEPXHOCTH.
[Tpumeps! o6pazoBanusa 12C. Munenisl 1 uX CTpOCHHUE.

UYeThipe BUAA STEKTPOKUHETHUYECKUX SBJIICHUI. DIEKTPOKMHETUYECKUIN MOTEHIMAJ U BIIUSIHUE HA HETO
pa3nuyHbIX  (pakTopoB. VYpaBHeHue ['enpmronbpra-CMOITYXOBCKOTO JUIsl CKOPOCTH TepeHoca IpHu
aieKkTpoocMoce U adnekTpodopese. DPdekThl, HE YUUTHIBAEMBIE OSTUM YpaBHEHHWEM (ITOBEPXHOCTHASI
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IPOBOJUMOCTb,  3JEKTPOPOpETHUECKOe TOPMOXKEHHE, penakcauuoHHblii 3¢ dekr). IlpakTuueckoe
MCIIOJIb30BAaHUE DJIEKTPOKMHETHYECKUX SIBJICHUM.

Pa3nea 5. Knnernyeckue cBOMCTBA JHCIEPCHBIX CHCTEM

OCHOBBI CEIMMEHTALIMOHHOrO aHanH3a. CBsA3b CKOPOCTH OCAXACHUS YACTHULL C UX Pa3MEPOM. Y CIIOBUS
coOmoaenust 3akoHa Crokca. CeIuMEHTAllMOHHBIM aHaNU3 MOJMAUCHEPCHBIX cucrteM. Kpusas
cenuMeHTauuu. KpuBble pacnpeneleHus 4YacTHl 10 paauycaM. OKCIIEPUMEHTAIBHBIE METOABI B
CEMMEHTALlIOHHOM aHAJIA3E.

MounekynspHO-KMHETHYECKAs IpupoJa OpOYHOBCKOTO JBUKCHUS. Cas13p MEXIY
CPEIHEKBaIpaTHYHBIM CIIBUTOM YacTuIl M Kodddurmentom nuddysun (3akon DiiHmTeiHa-CMOIYXOBCKOTO).
OKcrnepuMeHTalIbHas IPOBEpKa 3aKoHa DHHIITEHa-CMoayxoBckoro. CineacTBus U3 TEOpUU OPOYHOBCKOIO
JBUKCHHUS.

CeanMeHTanIMOHHO-M(B(GY3HOHHOE pPaBHOBECHE, TMIICOMETpUYECKHI 3aKkoH. CeauMeHTallMOHHAas
YCTOMYHMBOCTD AUCIIEPCHBIX CUCTEM.

Pa3nes 6. ArperaTuBHasi yCTOMYHBOCTD U KOATYJISIIUS AUCIIEPCHBIX CHCTEM

OOwmue BONPOCH YCTOWYMBOCTH JUCHEPCHbIX cucTeM. CeaMMEHTAallMOHHAas W arperaTuBHas
ycroiunBocTH cucteM. JInoduibHble U THOPOOHBIE CHCTEMBI: CaMOIPOU3BOIBLHOE 00pa30BaHUE OJHUX U
HEeo0X0uMocCTh cTabunu3anuu apyrux. Kpurepuit nuopunsHoct cuctem o Pebunnepy-1llykuny.

JInopwmieHeie nucnepcHble cuctembl. Kiaccupukamus u o0masi XxapakTepUCTHKA MOBEPXHOCTHO-
aKTUBHBIX BellecTB. TepMoaMHAMHKa M MeXaHU3M MuuemioodpazoBanus. Crpoenne wmunemn I1AB.
Comobunuzanus. OCHOBHbIE (PAaKTOPHI, BIUSAIOIINE HA KPUTHUECKYIO0 KOHLIEHTPALUIO MULEIITI000pa30BaHus
(KKM). Metoas! onpenencauss KKM. ITpumenenue ITAB.

JInopoOHbIe nucnepcHble cucTeMbl. DakTOphl ycTOWYMBOCTH JHO(GOOHBIX cucteM. breicTpas u
MeasieHHas koarymsauus. Kuneruka xoarynsauuu no CMmonyxoBckoMy. OmnpeneneHne CKOpocTH U BPEMEHU
MOJIOBUHHOW KOAryJsiiMU. 3aBUCUMOCTh YHCIIa YAaCTHI] PA3HOT0 MOPsAKA OT BPEMEHHU.

OcHoBuble nonoxenus: Teopuu Jepsruna, Jlannay, ®epses, OepOeka (JJIDO). Packnunuparoriee
JABJICHUE U €ro COCTABIISIIOIIME. DHEprusi 3JIEKTPOCTaTUYECKOro OTTAJIKMBAHUSA IPU B3aHUMOIECHCTBUU
ciabo3apspkeHHBIX MoBepXHOcTed. Cuibl M 3Heprus npuTspkeHus. OOliee ypaBHEHHE MAJIs SHEPrUu
B3aMMOJECHCTBUS ~ OUCHEPCHBIX 4acTul. [loTeHuManpHble KpPUBBIE B3aUMOJEHCTBHMS  4acTHIl B
MOHOCTAOMJIM3UPOBAHHBIX IUCHEPCHBIX cucTeMax. [loTeHnanbHbli 6apbep U ero 3aBUCUMOCTh OT TOJIIIUHBI
muddysHoro cinosi. Koarymsius B mepBoM U BTOpoM MUHUMYyMax. HeliTpanuzannoHHast 1 KOHIEHTpalMOHHAS
koaryssus. ITopor Obictpoit xoarymsiumu. IlpaBuno Illyneue-I'apau. 3akon [epsruna. CrabGuinzanus
JTUCIEPCHBIX CHCTEM BBICOKOMOJNEKYIApHbIMU coenuHeHussiMu (BMC) u IIAB. Mertonsl ouucTKH
INPOMBIIIJICHHBIX M OBITOBBIX CTOKOB, OCHOBAHHBbIE Ha M3MEHEHHWM arperaTMBHOM M CEAMMEHTALlMOHHOM
YCTONYMBOCTHU AUCTIEPCHBIX CHCTEM.

Pa3nea 7. CTpykTypooOpa3oBaHue U CTPYKTYPHO-MeXaHHYECKHE CBOMCTBA JUCIIEPCHBIX CHCTEM

Tunsl cTpykTyp, 0O0pa3yroIMXcs B arperaTUBHO-YCTOWYMBBIX W arperaTUBHO-HEYCTONYMBBIX
JUCIEPCHBIX cucTemMax. JKnIKoKpUCTAIUIMUECKOE COCTOSIHUE arperaTUBHO-YCTOWUUBBIX TUCIIEPCHBIX CUCTEM.

Bo3HUKHOBEHHE OOBEMHBIX CTPYKTYpP B arperaTUBHO-HEYCTOMYMBBIX (JIMO(GOOHBIX) IUCHEPCHBIX
cucreMax. B3auMocBs3b MeX 1y BUIOM IOTEHIMAIBHOM KpUBOI B3anuMoieiicTBus yactull (o treopuu JJJIDO)
M TUIOM  BO3HUKAOIIMUX  CTPYKTyp.  KoarynslMmOHHO-TUKCOTPONHBIE M KOHJEHCAI[MOHHO-
KpHUCTaJNTU3al[MOHHbIEe CTPYKTYphl. [lepexon olHUX CTpYKTyp B Apyrue. Teopus CTpyKTypooOpa3oBaHHs
(pu3uko-xuMuyecKkass MEXaHHKa) KaK OCHOBA MOTy4YE€HHs HOBBIX MaTepUaOB.

Peonornueckunii MeTos Mccaen0BaHus TUCIEPCHBIX cucTeM. OCHOBHBIE TOHATHS U UJI€AJIBHBIE 3aKOHBI
peonorun. MozienupoBaHUe PEeOJOTHUYECKUX CBOMCTB Tell. Moaens MakcBemia, mojaenb KenbBuna-@oiirTa,
Mozeibs bunrama.

Krnaccudukanus AucriepcHbIX CUCTEM 0 CTPYKTYPHO-MEXaHUYECKUM CBOWcTBaM. HbIOTOHOBCKHE U
HEHbIOTOHOBCKME XHUJAKOCTU. IlceBmomnacTuueckiue M AWUIaTaHTHBIE JKUAKOCTH U TBEpA0OOpa3Hble Tena.
Bs3KOCTh KUAKMX arperaTUBHO YCTOMYMBBIX JHCIIEPCHBIX CUCTEM. Y paBHEHUs DUHIITEHA, [IITayaunrepa,
Mapka-Kyna-XayBunka.  Peonmoruueckue  CBOWCTBA  CTPYKTYPUPOBAaHHBIX  JKHUIKOOOpasHBIX |
TBEPA000Pa3HBIX CUCTEM.

Pa3nea 8. 3akiouenune

[ToBepXHOCTHBIE SBJIEHUS U TUCIIEPCHBIE CUCTEMBI B XUMUYECKOM TexHonoruu. Komnonnnas Xxumus u
OXpaHa OKpYXarolleil cpeabl.

4 O0beM yueOHO# JUCUMIITIMHBI
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O0beM TUCUUIIMHBI
Buj yueOHoi1 padoThI Axan, | Acip.
3E
4. 4.

O0mas Tpy10eMKOCTh TUCIHILJIHHBI 5 180 135
KonTrakTHasi pa6oTa — ayJJUTOPHbIE 3aHSATHSI: 1,79 64 48,3
Jlexmun 0,89 32 24
Jlaboparopusie paboTsl (JIP) 0,89 32 24
CamocTosiTejibHas padoTa 2,22 80 60
KonTakTHas camocTosTenpHas paboTa - -
CamocTosTenbHOE H3YYCHUE Pa3/IeNIOB TUCIMIUIMHEI (IOAroToBKa | 2,22 80 60
K JJaDopaTOpHBIM paboTam)
Bua konTposs:
9K3aMeH 1,0 36 27
KonrtakTHas paboTa — MPOMEXKYTOUHAS aTTECTAIHS 10 0,4 0,3
IToaroToBKa K K3aMeHY. ' 35,6 26,7
Buj1 HTOrOBOr0 KOHTPOJISI: JK3aMeH

AHHOTanus padoyeil NpOorpaMMspl JUCHUIJIMHBI
«IIpouecchl U aNMAPATHI XHMHYECKOH TEXHOJIOTHID

1. Heap aucuumaumHbl — cHOPMHUPOBATH NPEACTABICHHE O BHJIAAX M XapPaKTEPUCTHUKAX THUITOBBIX
TEXHOJIOTHYECKUX TPOIECCOB U TEXHUYECKOM OOOPYIOBAHHUH, MPUMEHIEMOM B XUMHUKO-TEXHOJIOTHYECKOM
MIPOU3BOJICTBE, a TAK)KE BMECTE C AUCHUILTUHON O0IIel XUMUYECKON TEXHOJIOTUU CBSI3aTh OOILEHAYYHYIO U
OOIICMH)KCHEPHYIO TOJATOTOBKY OOYYaOmUXCsl IS TIOJTOTOBKM OakallaBpoB K TPOdECCHOHATBHOU
JIeATEIbHOCTH B HAYYHO-HCCIIEJOBATEIbCKOM, OPraHN3alMOHHO-YIIPABIECHYECKOM, SKCIEPTHOW, HAA30PHON 1
MHCIEKIMOHHO-ayJUTOPCKOM 00J1acTsX.

2. B pe3ysibTate n3yuyeHus JMCUUIIJIMHBI 00y4YAIOMIMIiCS 10JIKEeH:

OO6manath caeAyOMUME YHUBEPCATbHBIMU KOMITIETCHIIMSIMU U MHANKATOPAMH UX JOCTHXKECHUS:

VK-1.1; YK-1.4; YK-1.5; YK-2.3; YK-2.10; YK-8.4; OIIK-2.1; OIIK-2.2; OIIK-2.3.

Buame:

— OCHOBBI TEOPHUH MEPEHOCA UMITYNIbCA, TETIa U MAaCChl; MPUHIMIBI (PU3UYECKOTO MOJEIUPOBAHUS
MIPOIIECCOB; OCHOBHBIE YPAaBHEHUS JIBIXKCHHS KUKOCTEH; OCHOBBI TEOPHUH TEILJIOTIEPEIadl; OCHOBBI TEOPUH
Maccorepeiayl B CUCTEMaxX CO CBOOOJHOW M HEMOJBIIKHOM rpaHuled pasznena (as; TUIIOBBIE MPOIECCHI
XUMHUYECKON TEXHOJIOTUH, COOTBETCTBYIOIINE allapaThl U METO/IbI UX pacyeTa;

— METOJbl TOCTPOEHUS SMIIMPUYECKUX U TEOPETHUYECKUX MOJENeH XUMHUKO-TEXHOJIOTMYECKUX
MPOLECCOB.

Ymems:

— ONpEAeNsITh XapaKTep ABMXKCHHS >KUJIKOCTEM W Ta30B; OCHOBHBIC XApAaKTEPHUCTHKH MPOIECCOB
TEIUIO- M Maccolepesaud; pacCUMThIBaTh MapamMeTpbl W BHIOMpATh ammapaTypy JUisi KOHKPETHOTO
TEXHOJIOTHYECKOTO TMPOIIECcCa;

— paccuuTHIBAaTh OCHOBHBIE XapaKTEPUCTUKUA XUMHKO-TEXHOJIOTHYECKOTO TMpoIlecca, BHIOUpATh
palMoHATBHYIO CXEMY.

Brnaoemy:

— METOJIaMU TEXHOJIOTHYECKUX PACUYETOB OT/ACIbHBIX Y3JIOB U JIeTalIel XUMHUYIECKOTO 000pYI0BaHUS;

— HaBbIKaMHU NMPOEKTUPOBAHUS TUIIOBBIX aIapaTOB XUMHUYECKOU MPOMBIIIIEHHOCTH;

— METOJIaMU ONPEeIeTICHUS PAIMOHATBHBIX TEXHOJIOTHIECKUX PEKUMOB PaOOTHI 000PYIOBaHUS.

3. Kparkoe conepxxanue Q1M CUMILTHHBI.

Paznen 1. l'mapoaunamMuyeckue npouecchbl M anmapaTbl XHMHYECKOH TEXHOJIOTHH.

1.1. Beenenue B qucuuiuinHy. OCHOBHBIC TOHITHUS U OIPEACICHUS.

[Mpeamer mucrummuabl «[Ipomeccsl W ammapaTbl XUMHYECKOW TexHojorumy». Kiaccuduxarms
npoiieccoB. HenpepbiBHBIE U TEPUOANUECKHUE, CTALIMOHAPHBIE U HECTALIMOHAPHBIE MPOLECCHI.
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OCHOBHBIE 3aKOHOMEPHOCTH TMPOLECCOB M OOIIME MPUHIMUIBI pacyeTa amnmapaToB XUMHYECKOH
TEXHOJIOTHH.

Kunxoctu u razel. Knaccudukanus xunkocteil. WneanbHas xuakocts. KamenbHble W ynpyrue
xuakoctr. Cuibl, IEHCTBYIOIINE B )KUIKOCTU: MAacCOBBIE U MTOBEPXHOCTHbIE. HanpsbkeHus B XKUIKOCTAX U
ra3zax (TaHTeHIMAJIbHbIE U HOpMaJibHbIe). CBONCTBA KUAKOCTEH.

Mogens HenpepbIBHOH cpelibl. [lonsaTHE hr3nueckoro 3eMeHTapHoro oobema.

1.2. OCHOBBI TEOPHUH MIEPEHOCA.

OCHOBBl TEOpUHM SBICHUH IE€PEHOCA: AaHAIM3 MEXAaHU3MOB, MOJEIMPOBAHUSA U pa3pabOTKU
0000I1IEHHBIX METOOB pacueTa T'HPOMEXaHUYECKHUX, TEINIOBBIX 1 MAaCCOOOMEHHBIX IIPOLIECCOB U alIaparos.
DEeHOMEHOJIOTUYECKUE 3aKOHBI MIEPEHOCA UMITYJIbCA, MAaCChl U dHEPruu. MOJIEKYISpHBIM U KOHBEKTUBHBII
nepeHoc. O01Me 3aKOHOMEPHOCTH THAPOJIUHAMUKH, TEIUIONepelaud U Macconepenayu. Bzaumocsssp 3tux
IIPOLIECCOB B IPOMBILIIEHHOM anmnaparype. Poib sBiIeHHI ITIepeHOoca IPU XUMAYECKHUX IIPEBPAILCHUIX.

MarepuanbHble UM SHEpreTudeckue (TemsioBble) OalaHChl; ONPEAEICHHE MAacCOBBIX IIOTOKOB U
HHEPreTUUECKUX 3aTpaT. Y CIOBUS PAaBHOBECUS M ONPEEIICHUE HAIpaBJICHUs IIpoleccoB nepenoca. O0muii
BUJI YPABHEHUH CKOPOCTHU MPOLECCOB; IBMXKYILUE CHIIBI M KHHETHUYecKue Ko3dduimentsl. Jlumurupyromue
CTaauH.

1.3. T'mapocrartuka.

Huddepennnanpabie ypaBHEHHs paBHOBecus Diepa. [Tokosmasics )KUAKOCTh MO IeHCTBHEM CHIIBI
TskeCcTH. OCHOBHOE YpaBHEHME TI'MIPOCTAaTUKU. [IpakThueckue MNpMIIOKEHHS OCHOBHOTO YPABHEHMS
TUIPOCTATUKH.

1.4. Tuaponunamuka.

bamanc cunm mpu  OBMKEHUM BS3KOM HEC)KMMAEMOW JKHJIKOCTH. YPaBHEHHE HEPa3pbIBHOCTH
(crutomHocTH) noToka. YpaBHeHue HaBbe-CTokca 1 ero pusnueckuil cMpici.

[Tomo6Hoe mpeobOpasoBanue ypaBHeHus: HaBbe-Crokca. be3pasMepHbie mepeMeHHBIE - KpUTEpUHU
ruJipoAMHaMuueckoro nojgoous (Ditnepa, Pelinonbaca, @pyna, TOMOXPOHHOCTH), UX (U3UUECKUI CMBICI;
napaMmerpuueckue kputepuu. KputepruaabHoe ypaBHEHUE IBUKEHUS BA3ZKOM KUIKOCTH.

VYpaBHeHHe IBUXKEHUs Oiepa. DHepreTMueckuil OajaHC CTAllMOHAPHOTO JBM)KEHUS HEalbHOM
JKUJKOCTU. YpaBHEHUE bepHyIUIM I UACAIBHOW U PEAIBHON KUAKOCTH. Ero npakrudeckue npuiioKeHUs
(ucteuenue xunkocten, Tpyoka [Iuro-IIpanatis). [IpuHIMIBI ©3MEpEHUs CKOPOCTEN U PacX0J10B KUIKOCTH
JPOCCENIbHBIMHU MPUOOpPaMM M MMHEBMOMETpUUECKUMHU TpyOkamu. OmnpeneneHue pacxoJl0B MPU HCTEUEHHUU
KHUAKOCTEN 4epe3 OTBEPCTHUS WM HACAJKHU.

I'unpoauHamMuyeckue peskrMbl IBUKEHUS )KUJIKOCTEN: TaMUHAPHBIN U TypOYJIEHTHBIN.

Yucno PeliHonbpaca M ero KpUTHYECKHE 3HAYCHHMs. MeXaHHW3Mbl JJAMUHApHOTO M TYpOYJIEHTHOTO
teueHud. [lonsatue TypOyneHTHOCTH. [IpencraBieHuss O THMAPOJMHAMUYECKOM IMOTPAHUYHOM CIIOE€ MpPH
TEYEHUH 10 TPyOaM U KaHajaM U IpU OOTEKaHUU TeJl.

Pacuer nuamerpa TpyOOIpOBOJOB M ammaparoB; BbIOOp CKOPOCTEH MOTOKOB M ONTHUMAaJIbHOTO
JIraMeTpa TpyOonpoBOAOB.

Pacnipenenenne ckopocteit mo pamdycy TpyObl TOCTOSSHHOTO CEYEHHs] TpH JIAMHHAPHOM
CTallMOHAPHOM TEYEHHUHU.

Teuenwne B TpyOax u kaHanax. Onpeaensronuii MonepeuHbIN pa3Mep MOTOKa B KaHAIAX MPOU3BOIHHON
(GopMBI: THAPABIMYECKHH painyc, SKBUBAJICHTHBIM JHaMeTp.

I'mppaBnnueckoe CONPOTHBIICHHE IPU TEYEHUM KUAKOCTEHM W Tra3oB. Pacder morepp Ha TpeHue
(ypaBuenue Jlapcu-Belic6axa) u Ha MecTHbIe cOnpoTHBIEHUS. COOTHOLIEHUS U HOMOTpaMMBI JUIsl pacyera
Kodd¢uimeHTa TpeHus. 3aBUCUMOCTH MEXAY pacxoJoM U IepenaaoM naBieHus. Pacuer Hamopa i
nepeMeleH s XKUIKOCTeH yepe3 cucTeMy TpyOOIIpOBOIOB U allnapaToB.

1.5. [lepemeniieHUE KUTKOCTEH.

[lepemerienue )XUIKOCTEH € MTOMOIIBIO MAIlIMH, MOBBIMAIONIMX JaBieHue. OO0beMHbIe (TOPLIHEBLIE,
pOTAaIMOHHBIC W Jp.) U JWHAMUYECKHE (LIIEHTPOOEKHBIE, OCEBbIe W Jp.) HAacochl. OCHOBHBIC MapaMeTphl
paboThI TUIPABINYECKUX MAIIMH: TPOU3BOIUTENHLHOCTh, HANIOP, MOITHOCTH, KII/I.

Pacuer Harnopa u moTpebasieMoit MOIITHOCTH; OO0 ABUTATENS K Hacocy. OnpeseneHne JomyCTUMON
BBICOTBI BCACBIBAHUS. SIBIEHNE KaBUTALIMM U €r0 IPEJOTBPAILCHHE.

OcoOenHocTr pabOTHI, COMOCTaBICHHE W OOJACTH NPUMEHEHHS OCHOBHBIX THIIOB HAcOCOB -
LEHTPOOEKHBIX, TOPIIHEBBIX (MIyHXepHbIX) u  nap. CBsa3p Hamopa, wmommuoctn u  KIIJA ¢
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IPOM3BOIUTENBFHOCTBIO (XapaKTEPUCTHKH HAacocoB). PaboTa HacOCOB Ha CeTh U MX BHIOOP; PEryMpOBaHUE
IIPOU3BOIUTEIIEHOCTH.

Pa3nea 2. TenuioBble mpomecchl M annapaTbl XHMHYECKOH TEXHOJIOTHH.

2.1. OCHOBHbIE IOHATHS U ONIPEJICNIEHUS B TEIIONepeaye.

OCHOBHbBIE TEIJIOBBIE MPOIECCHl B XUMHUYECKOW TEXHOJIOTUU: HAarpeBaHUE U OXJAXKICHHE,
KOHJICHCALlUs IapOB U UCIIAPEHUE KUJKOCTEMH.

CranuoHapHbBli M HECTAlMOHAPHBIM IEpPEHOC TEIUIOThL. TemmeparypHoe 1oje, TpajueHT
TEMIEPAaTypbl M TEIUIOBOM MOTOK; TEIulonepesadya M TelooTaada. TeMieparyponpoBOAHOCTh —
TEIUIONHEPLIMOHHBIE CBOMCTBA CPENIBI.

2.2. IlepeHoc sHepruu B GopMe TEIIIOTHI.

TennoBoii 6aaHc Kak YaCTHBIN CiIy4dal SHepreTH4YecKoro 0ananca. OnpeaeneHne TemI0BON Harpy3Ku
anmnapara Ipy U3MEHEHUU U 0€3 U3MEHEHHUs arperaTHOro CocTosiHUs. Pacxo TerioHocuTene.

HuddepenunanbHoe ypaBHEHHE IIEpeHOCa SHEPTUU B popMe TeIuloThl, ypaBHeHue dypre-Kupxroda
Y TEIIONPOBOIHOCTH.

CranuoHapHBI IIEPEHOC TEIUIOTHI Yepe3 IUIOCKHE W LUIMHApPUYECKHEe CTeHKH. CoueTraHue
MEXAHU3MOB IIEPEHOCA TEILIOTHI (TEIJIONPOBOJHOCTH, KOHBEKIIUH, U3ITYYECHHUS).

KonBekTuBHBIN nepeHOC TemnoThl. bespasmepHble nepemenHsle — uucna Hyccensra, Ilekie,
[panarns, ['pacroda, @ypre. Pacuer k03ppunreHTOB TEIIOOTAAYN MPU BBIHYKIEHHOW M €CTECTBEHHOM
KOHBEKIINH.

TemoobmeH npu u3mMeHeHUU arperatHoro coctostHusi. Konnencanust mapos. @opmyna Hyccenbra.
TennooOMeH npu KUINEHUH.

PannantHell TemonepeHoc. B3amMHOe wu3nydeHue Tell. PaaMaHTHO-KOHBEKTHBHBIM IIEPEHOC
TEIUI0Thl. PacueT nmorepp TEIUIOTHI anmaparaMy B OKPY)KAIOILYIO CPeNy M TEIIoBOW m3oisuuu. OCHOBHOE
ypaBHEHUE TeIIONepeayu.

2.3. Tennonepenaya B IOBEPXHOCTHBIX TEMJIO0OMEHHHUKAX.

Temnonepenaya B MOBEpXHOCTHBIX TEINIOOOMEHHUKAX. AINTUBHOCTh TEPMUIECKUX COITPOTHBIICHUM.
Cpennsia nBrxynias cuia rerionepenadu. OnpeneneHue CpeHei IBUKYIIEN CUIIbI B alapaTax pasJInuHbIX
KOHCTpyKUMH. B3auMHOe  HampaBieHMe  JBW)KCHMS  TEIUIOHOcuTened.  Pacder  moBepxHOCTH
TEII00OMEHHUKOB.

Crnioco0Obl 1oBOJIa M OTBOJIa TEIUIOTHI B XMMHUYECKON TexHoyoruu. TpeboBaHus, IpeabsIBIseMble K
TerioHocuTeasiM. O00rpeB BOJSHBIM MApOM, BBICOKOTEMIIEPATYPHBIMU OPraHMUECKUMH TETJIOHOCUTEIISIMH,
TonouHbiMA  Ta3zamMu. CnocoObl  anekTpooborpeBa. OTBOA  TEMJIOTHI  BOAOW,  BO3AYXOM |
HU3KOTEMIIEPATYPHBIMH TEIIJIOHOCUTEIISIMHU.

TemnmooOmeHHble  ammapatbl; uX — Kjgaccu@ukanuss.  OCHOBHbIE  THIBI  ITOBEPXHOCTHBIX
TEIIO0OMEHHUKOB (TpyOuaThle, IMJIACTHHYAThIE, alaparhl ¢ MEepeMEeNIMBAIOIIUMHU yCTPOMCTBaMU U T.J1.)
CMmecuTenbHble  TEMJIOOOMEHHHUKHM: TPAaJUpHU, KOHJIEHCATOpPbl CMelleHus. BpiOop onTUMalbHBIX
KOHCTPYKLUMH M  YCIOBMM JKCIUIyaTallMM TEIUIOOOMEHHBIX ammaparoB. (OCHOBHblE TEHAEHIUH
COBEPIIEHCTBOBAHUSA TEIIOOOMEHHBIX anapaToB.

Pa3nea 3. Ilpouneccsl 1 annaparsl pa3jeJieHus TOMOTeHHbIX CHCTeM (OCHOBHbIE MacCOOOMEHHbIE
MPoLecchI).

3.1._.OcHOBHbBIE NOHATHS U OTIPEJICNIEHUs B Maccolepeaaye.

Knaccudukanus nponeccoB mMaccooomena. OcHOBHblE MOHATHS M ompexaeneHus. [lpoueccel co
cBOOOTHON U (PUKCHUPOBAHHOM rpaHuel pasaena a3 u ¢ pasaensomneil ¢pasbl neperopoakon (MeMopaHoit).
Hocurenu u pacnpenensemsie Bemecta. CriocoObl BeIpaXKeHHs cocTaBa (as.

OU3NKO-XMMUYECKHE OCHOBBI MacCOOOMEHHBIX NpOIeccOoB. PaBHOBECHBIE yCIOBUS U ONpEeTICHHE
HampaBlieHus TepeHoca BemecTBa U3 ¢as3sl B ¢azy. Koapounuentst pacnpenenenus. [lonstue o
Maccolepeiaye 1 MacCoOTaaue.

KonuenTtpannonHoe 1mone, TpagueHT KOHIEHTpAluh, OOMMH U YyJENbHBIH MOTOK Macchl.
MonexymsipHas 1updys3us B )KUAKOCTSX, razax (mapax) 1 TBEp/bIX Telax.

3.2. MexaHHU3MBbI IEpEHOCA MACCHI.

YpaBHEHME HEPA3PBIBHOCTH ISl IBYXKOMIIOHEHTHON CUCTEMBI.

HuddepennnanbHoe ypaBHEHNE KOHBEKTUBHOTO MEPEHOCA MAacChl B OMHAPHBIX Cpeax.

Judy3noHHBIN MOTpaHUYHBIN C10H; TPO(UIN KOHIIEHTpALUi U CKOPOCTEH B MOTOKAX.

Koaddurnmentsr maccootnaun. OCHOBHBIE MOJIETIbHBIC TIPEICTABICHHUS O MEXaHU3ME MACCOOTIauH.
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MonenupoBanue KOHBEKTUBHOTO MaccooOMeHa. Yucna Hyccenbta, Ilekne, [Ipanarnsa, @ypee u ap.,
uX (U3UYECKHUI CMBICI, aHAJIOTMH C TEIUIOBBIM MOJ00MEM MPUMEHHUTENbHO K ra3aM U >KHIKOCTsAM. Pacuer
KO3(pPHUIMEHTOB MaccooTAauyd B ammaparax pa3jIHyHbIX THIIOB MO YpaBHEHHAM C Oe3pa3MEepHBIMU
MEePEeMEHHBIMH.

Macconiepenaga. OcHOBHOE ypaBHeHHUE Maccorepenadr. COOTHOMIEHUE MEXIy KOdPPUIueHTaMH
Maccornepeiayd M MacCcoOTHaud, aJJUTUBHOCTh JU(DPYy3uOHHBIX compoTuBieHu. WHTeHCHpuKanus
Maccornepeiayn MyTeM BO3ICHCTBHS Ha JIMMUTHPYIOLIYIO CTaIUIO.

Brnusinue ycnoBuii (TeMmreparypsbl, JaBieHHs, KOHIEHTpAllMil) HAa HAlpaBJICHUE MacCcOIllepeHoca Ha
npuMepax adcopOIry; MPUHIIUITE BEIOOpa aOCOPOESHTOB.

3.3. ®a3oBoe paBHOBECHE.

MatepuanbHblii 0aaHC HEMPEephIBHOIO YCTaHOBUBIIETOCS Ipoliecca MpU Pa3IMYHBIX criocofax
BBIPA)KEHUS COCTABOB (ha3 M UX PacXo/0B; YpaBHEHHs pabouuX JIMHUH.

[IpenenbHble KOHIIEHTPAIMHN pacpeIesiIeMOro KOMIIOHEHTA B OT/IAl0IIEel U u3BIIeKaolen dazax s
IPOTHBOTOYHBIX IPOIECCOB. MaKCHUMaJIbHO BO3MOXKHAsi CTENEHb W3BJICUCHHS, MUHUMAIbHBIA |
ONTUMAJIBHBINA PAcX0/ibl U3BJIECKAIOUICH (a3bl.

3.4. Metonbl pacyeTa pa3MepoB MacCOOOMEHHBIX KOJIOHHBIX alllapaToB.

Pacyer momepeuHoro cedyeHus (IMaMeTpa) KOJOHHBI; MpeNeiabHO JIOMYCTUMash U SKOHOMHYECKH
ONITUMAJIbHAS! CKOPOCTH CIUIOIIHON (ha3bl.

PanmonaneHblii BRIOOp B3aMMHOIO HAIpaBlICHUsA JBWKEHHS (a3 M OpraHus3alid MOTOKOB B
MacCOOOMEHHBIX ammaparax. Pacyer MaccOOOMEHHBIX MPOLECCOB M amMapaToB JUIsl CUCTEM C OJHHM
pacrpezienieMbIM KOMIOHEHTOM. OCHOBBI pacyeTa BhICOTHl MAaCCOOOMEHHBIX amapaToB C HEMPEPHIBHBIM U
CTYIEHUYATHIM KOHTAaKTOM (ha3. /IBa OCHOBHBIX METO/A pacueTa: Ha OCHOBE KO3(pPHUIIMEHTOB Macconepeaayn
U HA OCHOBE IMOHSTHS TEOPETHUYECKOU CTyrneHu pazaeneHus. [loHsTue yucia equHUI] IEpeHOca U BBICOTHI
enuHuIBl niepeHoca. dakrop Maccomepemaun. CpemHss IBWKYyIIAs CHiIa Macconepenadyn. BrusHue
MPOJOJIBHOTO TepeMElINBaHusl Ha CpPEJHIO JBIDKYIIYIO cuily Maccomepenaud. Ilpouenypa pacuera,
OCHOBaHHAasi Ha OOBEMHBIX Kod(pduuueHTax Mmaccomnepenayn. ['padudeckuii W aHATUTHUYECKUN METOJIBI
pacuera.

Pacuer BBICOTBI MacCOOOMEHHBIX ammapaToB CO CTYINEHYATHIM KOHTAkTOM ¢a3. DPPeKTHBHOCTDH
ctynenu no Mapdpu. CBs3b uncna eaunuil neperoca u jgokansnoro KIIJ crynenu no Mapdpu. Hucnenunsrit
pacyeT «OT CTYNEeHH K CTYNEHM» W ero rpaduveckas MHTEPIPETAUs C UCTOIb30BAHUEM «KHHETHYECKOU
JUHUAWY. YueT cTpyKTypsl notokoB u KIT/[ Tapenku. Oco6eHHOCTH pacyeTra TapeabuyaThiX KOJOHH Ha OCHOBE
TIOHATHUSL TEOPETUYECKON Tapenku. UYHCIo NEeHCTBHTENBHBIX W TEOPETHUYECKHX TapeloK. D(P(PEeKTUBHOCTH
TapenKH.

ParmonanbHeii BEIOOp B3aWMHOTO HANpaBICHUs IBIDKEHUS (a3 M OpraHW3aldyd TOTOKOB B
MacCOOOMEHHBIX aflnaparax.

3.5. AGcopbuus.

OOure NMpUHLIMIIEI YCTPOWCTBA M KiIacCH(UKAIMS anmapaTtoB A MacCOOOMEHHBIX IMPOLECCOB B
cucrtemax "ra3(map)-kuakocts". OcoOeHHOCTH KOHCTPYKIUH abcopOepoB.

OcHOBHBIE TUIIBI M 00JIACTM TpPUMEHEHHs abcopOepoB: Haca/louHble M TapelbyaTble KOJOHHBI,
ammaparbl CO CIUIOIIHBIM M CEKIIMOHMPOBAHHBIM 0apOOTaKHBIM CJIOEM, ammaparhl ¢ JTUCTIEPTUPOBAHUEM
KUJKOCTH.

CxemMbl a0COpOIIMOHHO-IECOPOIIMOHHBIX YCTAHOBOK C BBIJIEICHHUEM M3BICYCHHOTO KOMIIOHEHTA W
pereHepanueit abcopOeHTa (JlecopOruei npy MOBBIIIEHHOM TeMIIepaType, HIOHWKEHUEM JaBIEHHs, OTAYBKOM
WHEPTHBIM HOCUTEIIEM).

3.6. Juctunnamms. Pextudukaius.

Paznenenue qucTHIDISAIAEH )KUAKIX TOMOTEHHBIX CMeCel M CKMKEHHBIX Ta30B; 0071aCTH MPHUMEHEHHSI
U OCOOCHHOCTH MIPOBE/ICHUS MPOLIECCOB NIPU PA3TUUYHOM JaBICHHUH.

[TapoxuKoCcTHOE paBHOBECHE JUISI CUCTEM C TIOJIHOM M OTPAaHUYEHHOM B3aMMHOM paCTBOPUMOCTBIO U
€ro BIHUSHHE HA BO3MOXKHOCTH pa3JieIeHUs] KOMIIOHEHTOB JMCTHIULIIMOHHBIMM MeTofaMmu. Pacuer
paBHOBECHS JUTS UCaTHHBIX OMHAPHBIX CMECEeH.

IIpocras u ¢pakuroHHAs NEeperoHka; neperonka ¢ aediaermanueid. MarepuanbHblil OanaHc, pacyer
BBIXO/Ia MMPOJYKTA M €T0 CPETHETO COCTaBa IPH MEePETOHKe OMHAPHBIX cMeceil. CXeMbl yCTaHOBOK. TerioBble
0ayaHChl U pacyeT Pacxo10B TEIJIOHOCUTEINEH JUIs THX MPOLIECCOB.
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Pextudukarnms. OU3NKO-XUMUYECKHE OCHOBBI M OCOOCHHOCTH YCIIOBUU MPOBEACHHS IMPOIIECCOB.
CxeMbl yCTaHOBOK JIJII HEMPEPHIBHOM M TIEPHOINYECKON peKTU(HUKauu OMHApHBIX cMeceid. OcoOeHHOCTH
YCTPOMCTBA ammapaToB (HACAJOYHBIX WM TapelbuaThIX KOJIOHH) M BBIOOpA PEXKUMOB HX pabOTHl MpH
pextudukanuu (1o cpaBHEHUIO ¢ abcopOIueii). OCOOEHHOCTH YCTPOHCTBA U BapUAHTHI PaOOTHI UCTTAPUTEICH
U J1e(IerMaTopoB.

MonenupoBaHue U pacueT MPOILECCOB M allapaToB MPHU HEMPEpPhIBHOW PEKTH(PHUKAUU OWHAPHBIX
cucteM. OCHOBBI YHCJICHHOTO ¥ IpadoaHaAIUTHIECKOTr0 METOI0B. MaTepuanbHbiid O6anaHc. Pabouune muHMH.
Onpenenenne MHUHUMaIbHOTO U pabodero ¢iermoBoro umcia. TemnoBoil GamaHC M pacueT pacxoioB
TeruioHocuteneil. [IpuHIUIBl TEXHUKO-9KOHOMHUYECKOI ONTUMHU3ALUU MPH pacyeTre padoyero ¢GhiaerMoBOro
4yucila, pa3MEPOB amnmaparypbl U 3HEpreTudeckux 3arpar. OCHOBBI pacueTa TapeiabyaTbhlX W HACaTOYHBIX
PEKTU(UKALIMOHHBIX KOJIOHH.

Pasnen 4. Ilpoumecchl M anmaparbl pa3jejieHUsI TeTePOreHHbIX CcucreM (OCHOBHBIE
TrUpoMexaHu4yecKue npoueccol).

4.1. Pa3zeneHue reTeporeHHbIX cucteM. OCHOBHBIE OHSITHUSL U METOJIBI.

Knaccudukanusa KuaKkuxX U ra3oBbIX I'€T€POTEHHBIX CHCTEM: CYCIIEH3MH, SMYJbCUHU, NEHBI, IbLIH,
TyMaHbl. MaTepralibHbIN OalaHC TIPOIECCOB Pa3/IeIICHUs TeTEPOTSHHBIX CHCTEM.

Onenka 5((eKTUBHOCTH U BBHIOOP ONTHUMAIBHBIX MPOLIECCOB M aNNapaToB Ui pa3leieHUS
reTEPOreHHBIX CMECEH.

4.2. OCHOBBI TEOPUU OCAKJICHUS.

Paznenenne XuAKUX W Ta30BBIX CHUCTEM B IOJ€ CUJ TspKecTu. Pacuer ckopocrteit cBOOOAHOTO U
CTECHEHHOT'O OCaXICHUS TBEP/bIX YaCTHII IAPOOOPA3HOM U OTIUYHBIX OT Hee (JOPM B TIOJIE CHUITBI TSKECTH.

[Ipouecchsl oTcTanBaHKs U YCTPOMCTBO anllapaToB pa3IeJICHUs CYCIICH3UMI, SMYJIbCHI U NbLIEH. Pacuer
MOBEPXHOCTU OCAXKJCHUS M MPOU3BOJUTEILHOCTH OTCTOMHHMKOB. YCTPOMCTBO M JCHCTBHE IUKIOHOB
(IpOCTHIX U OaTapeHBIX ), THUAPOIHUKIOHOB.

4.3. TeueHue »KUAKOCTH Yepe3 HEMOIBMXKHBIE 36PHUCTBIC U TICEBI00KHKEHHbBIE CIIOH.

3HaueHue TUIPOJMHAMUKYU 3€PHHUCTHIX CJIOEB B Iporieccax (MIBTPOBAHUS, TEIUIO- U MacCOOOMEHa,
rereporeHHoro karanu3a u Jp. OCHOBHBIE XapaKTEPUCTUKH OSTUX CJIOEB: JUCHEPCHOCTb, YJEIbHAS
MOBEPXHOCTh, MOPO3HOCTh, SKBUBAJIEHTHBIN IUaMETp KaHAJIOB. PacyeT ruipaBIudecKOro COMPOTUBIICHUS
cnosi. I'mapaBnudeckoe COMPOTHBICHHE CJIOEB HACAJOK IPOMBIIUICHHBIX Macco- U TEIIO0OMEHHBIX
anmnaparos.

Pexxumbl TeyeHHs] TTOTOKOB B HAcaJOYHBIX KOJOHHAX. ['MapaBiInuecKkoe CONMPOTHUBICHUE, SBICHUS
MO/IBUCAHUS, 3aXJICOBIBAHMS M MHBEPCHH (a3 U pacueT COOTBETCTBYIOIIUX CKOPOCTEH.

l'unpoauHamMuKka MCEBIOOKIDKEHHBIX (KUMAMX) cioeB. OOIacTh MpUMEHEHUsS! TICEBIO0KUKEHUS.
OCHOBHBIE XapaKTEPUCTUKH TICEBJAO0KIKEHHOTO COCTOSIHUS. [ uapaBinueckoe compoTuBiieHue. Pacuer
CKOPOCTEH TCEeBIO0KIKEHUS M CBOOOJHOTO BUTAHUS, BBICOTHI MCEBIOOKIKEHHOTO cios. OIHOpOIHOE U
HEOJHOPOJIHOE TCEBA0OKIKeHHE. OCOOCHHOCTU TICEBIOOKUKEHUS TMOTUAUCTIEPCHBIX cIoeB. [THeBMO- 1
TUAPOTPAHCIIOPT 3EPHUCTHIX TBEPBIX MAaTEPUATIOB.

4.4, ®unbTpOBaHME CYCTIEH3UN M OYMCTKA Ia30B OT IMbLICH.

Crenunguka moBeaeHHs 0CAIKOB KaK 3€PHUCTBIX CIOEB: CXKUMAaeMble U HEC)KHMMaeMble 0caaku. Busl
(GUIBTPOBAIBHBIX TIEPETOPOIOK. DAKTOPHI, BIUSIONIME HA CKOPOCTh (GmibTpoBaHus. OUIbTpOBaHUE NPHU
MOCTOSTHHOM ~ CKOpPOCTH  (UIBTPOBaHUSA. OKCIEPUMEHTAIbHOE OMpeAeNieHHe KOHCTAHT ypaBHEHUS
dbunsTpoBanus. Kiaccudukaims u ycTpoicTBO OCHOBHBIX THIIOB HEMTPEPHIBHO M IEPUOIUUECKH paOOTAOIITUX
GMIBTPOB, U GUIBTPYIOIIMX LHEHTPUDYT.

4. O0beM yueOHO# JUCUMIIJIMHBI.

Beero Cemectp
Buna yueOHo# padoThI > 6
3E AKkan. 3E AKkan 3E Akan

q, .. .9,
OO6m1ast TpyA0€MKOCTh TUCIUTLIMHBI 12 432 6 216 6 216
KonTakTHas padora - ayiuTopHbBIE 4.5 160 1.8 64 27 9%
3aAHATHA
Jlexun 1,8 64 0,9 32 0,9 32
JlaboparopHbie padboTs (JIP) 0,9 32 - - 0,9 32
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[TpakTuueckue 3arstus (I13) 1,8 64 0,9 32 0,9 32
CamocTrosiTejibHasi padoTa 55 200 3,2 116 2,3 84
CaMocTosATeIbHOE U3YUYCHUE PA3/ICIIOB 55 200 32 116 23 84
TICIIATUIHHEI
Buabl KOHTpOJIA:
IK3aMeH 2,0 12 1,0 36 1,0 36
KonTakTHas paboTa - MpOMeKyTOYHAs 0.8 0,01 0.4 0,01 0.4
arrecranus 2,0
IToaroToBKa K 3K3aMEHY 71,2 0,99 35,6 0,99 35,6
Buj1 H”TOr0BOr0 KOHTPOJISI: IK3aMeH DK3aMeH
Beero Cemectp
Bun yueOHo# padoThI > 6
3E Actp. 3E Actp. 3E Actp.

q, q, q,
OO01m1as TpyA0€MKOCTh JTUCITUILUIHHBI 12 324 6 162 6 162
KonTakTHas padoTa - ay1uTOpHbIE 45 120 18 48 2.7 79
3aHATHA
Jlexun 1,8 48 0,9 24 0,9 24
JlaGopaTtopHsie padots (JIP) 0,9 24 - - 0,9 24
[Tpaktuyeckue 3austus (I13) 1,8 48 0,9 24 0,9 24
CamocTrosiTeJibHAas pa6oTa 55 150 3,2 87 2,3 63
CamocTosTeIbHOE H3YUCHUE PA3/ICIIOB 55 150 3.2 87 23 63
JIUCLIUILINHEI
Bujabl KOHTpOJIS:
IK3aMeH 2,0 54 1,0 27 1,0 27
KonrtakTHas paboTa - mpoMexyTouHasl 0.6 0,01 0.3 0,01 0.3
arrecTanus 2,0
[ToaroToBKa K dK3aMeHY 53,4 0,99 26,7 0,99 26,7
Bua uTOroBoro KOHTpoJIs: IK3aMeH IK3aMeH

AHHOTaNus padoyeil MPOrpaMMbl JUCHUNIMHBI
«O0masg XuMHu4YecKas TEXHOJIOTs»

1. Heab AMcHUIINHBI — GOPMHUPOBAHNE 3HAHUN B 00JACTH pean3aliii XUMHKO-TEXHOJIOTHYECKUX
IIPOLIECCOB C YYETOM (PU3UKO-XHUMHUYECKUX OCOOCHHOCTEM MPOTEKAIOUIMX peakluii, BEIOOpA ONTUMAJIbHBIX
YCIOBUH peaqu3yeMbIX HpOIeccoB, BbIOOpa A(P(GEKTUBHBIX PpEaKTOPOB, MNPUOOPETEHHs HABBIKOB B
COCTAaBJICHUM MAaTEPUAIBHBIX M TEIUIOBBIX OaJlaHCOB, B pacyeTe IPOLECCOB U PEaKTOPOB HA OCHOBE
MaTeMaTHYeCKOro MOJICIMPOBAaHUs, IOJNy4YeHHs 3HaHUM B o0jacTu pa3pabOTKH 3SHeprocoeperarommx
xuMHKO-TexHojoruueckux cucreM (XTC), 0€30TXOAHBIX M MAaJOOTXOJIHBIX TEXHOJOTMH Ha NIpUMepe
COBPEMEHHBIX IIPOU3BO/ICTB.

2. B pe3yabTarte u3y4yeHus TUCHHUIJIMHBI 00yYAIOIHIICA T0/IKEH:

Obnadamye cleayoMUMU KOMIIETCHIIUAMHU U UHAUKATOPAMH UX TOCTH)KEHUS:

OIlIK-1.1, OIIK-1.2, OIIK-1.3, OIIK-2.1, OIIK-2.2, OIIK-2.3

3namey:

— OCHOBBI TEOPUHU XUMUYECKUX MTPOLIECCOB U PEAKTOPOB;

— METOJOJIOTHIO UCCIIEJOBAHMSI B3aUMOJICHCTBUS XUMUYECKUX NTPEBPALLIEHUH U ABJICHUH NIEpEHOCa Ha
BCEX MaCHITaOHBIX YPOBHSIX;

— METOJIUKY BbIOOpa peakTopa U pacyera Mpolecca B HeM;

— OCHOBHBIE PEAKIIMOHHBIE MTPOLIECCHI U PEAKTOPBI XUMUUECKON 1 OMOTEXHOJIOTUY;

— OCHOBHBIE NPUHIUIIBI OPTaHU3ALMH XUMHUYECKOTO MTPOU3BOJICTBA, EM0 UEPAPXUUECKYIO CTPYKTYDPY,
METO/IbI OIIEHKH 3((EKTUBHOCTH MTPOU3BO/ICTBA;

77



— OCHOBHbIE XUMHUYECKHE MTPOU3BOJICTBA.

Ymems:

— paccuuTaTh OCHOBHBIE XapaKTEPUCTUKN XUMHUUYECKOTO MPOIIECCa;

— BBIOpATh paloOHaIbHYIO CXEeMY IIPOU3BOJICTBA 33JAHHOTO IPOAYKTA;

— OLICHUTH TEXHOJIOTMYECKYIO Y3PPEKTUBHOCTH MPOU3BO/ICTBA;

— BBIOpaTh (O PEKTUBHBIN THUIT PEAKTOPA;

— IIPOBECTH PACUYET TEXHOJIOTUYECKUX MTApaMETPOB IS 33JJaHHOTO MPOIIecca;

— ONPEIEIUTh NapaMeTPhbl HAMIIYYILIEeH OpraHu3aluy IPoLecca B XUMUUECKOM PEAKTOpE.

Braoemy:

— MeToJIaMH aHaJIN3a YPPEKTUBHOCTH PabOThI XUMUYECKHUX POU3BO/ICTB;

— METOJJaMM pacyeTa M aHajau3a I[POLIECCOB B XUMHUYECKHX PEAKTOpax, OIpeAesICHUs
TEXHOJIOTMYECKUX IMOKa3aTesei;

— METOZaMH BbIOOpa XUMUYECKUX PEaKTOPOB.

3. KpaTkoe conep:kaHue JUCHUILINHBI:

Pasznen 1. XumMuveckasi TEXHOJIOTHSI M XUMUYECKOe NPOU3BOICTBO.

1.1. OcHOBHbIe onpe/ae/IeHUs] M MOJI0KEHH .

Xumudeckas TeXxHOIOTHs. OOBEKT XUMUYECKON TEXHOIOTUU. MeXOTpacaeBoi XapakTep XUMHUECKOH
TEXHOJOTHHU. Pa3BUTHE XUMHYECKHX MPOU3BOACTB M XUMHUUYECKOM TEXHOJOTHH. MeCTO XUMHYECKOH
TEXHOJIOTUM B MPOMBIIUIEHHOW cdepe M METOJO0B XMMHUYECKOH TEXHOJOTHMH B HEXUMHYECKHX OTpacisax
MPOMBIIUICHHOCTU. CHCTEMHBIN aHaN3 CIO0KHBIX CXEM W B3aUMOJICHCTBUI 3JIEMEHTOB CXEMBbI — MOHSATHE U
coaepxanue Meroga. duznyueckoe U MaTEMaTHUYECKOE MOJIETUPOBAHUE, ONPECICHHE U OCHOBHBIE IIOHATHS,
WX MECTO B HMH)KEHEPHO-XMMHUYECKUX HCCJIEJIOBAHMSIX U pa3paboTkax. MecTo W 3HaYeHHWE HATYpPHOTO U
BBIUMCIUTENBHOTO 3KciepuMenTa. CoaepkaHue 1 3a/1a4u y4eOHOTo Kypca.

1.2. XuMn4eckoe npou3BoaACTBO.

[ToHsiTHE O XMMHYECKOM NPOU3BOACTBE. MHOTOQYHKIIMOHATBHOCTh XUMHUYECKOTO MPOU3BOJICTBA.
OO0mast CTpyKTypa XUMHYECKOTO Mpou3BOACTBA. OCHOBHBIE MOJACHUCTEMBl XHUMHYECKOTO MPOU3BOJICTBA.
OCHOBHBIE TEXHOJIOTUYECKUE KOMIIOHEHTBI XMMUYECKOT0 IIPOU3BOICTBA.

KadecTBeHHBIE M KOJMMYECTBEHHBIC MOKA3aTeIM XUMHUYECKOTO MPOU3BOJCTBA: TEXHOJIOTHYECKHUE,
SKOHOMHUYECKHE, IKCILTyaTallMOHHBIE, COL[UAJIbHBIE.

1.3. CbipbeBble pecypcehl, BO/Ia U YJHEPTUsl B XMMHU4YE€CKOM MPOU3BO/ICTBE.

Knaccudukanus ChIpbeBBIX pPECYpcOB IO pa3NUYHBIM MpH3HAKaM — (a30BOMY COCTOSIHHIO,
MIPOUCXOKICHUIO, UCTOUYHUKAM. MUHepaibHOE ChIphe (PYIbl M TIOJIE3HBIE HMCKOMAEMBIE), OPTaHHMYECKOe
MPUPOJIHOE ChIphe (TOPIOYHE UCKOMaeMble), PACTUTEIBHOE U JKMBOTHOE CHIPhE, BTOPUYHOE CHIPbE — HX
WCIIOJIb30BaHUE W TyTU TepepadoTku. OCHOBHBIE CIIOCOOBI MEPBUYHON 0O0paOOTKM CHIphs (OOOTaIIeHHE,
OUHMCTKA, MOATOTOBKA K TPAaHCHOPTUPOBKE U mnepepadbotke). [loHsATHE, CYITHOCTh M MPUMEPHI YIIIyOIeHUs
WCIIOJIb30BAHUS ChIPhs, KOMOMHUPOBAHKS TIPOU3BOJICTB U KOMIUIEKCHOM MepepabOTKH CHIPHSI.

3HaueHue U UCTOJIb30BAaHUE BOABI B XUMUYECKUX MPOU3BOACTBaX. Mcrounuku Boabl. TpeboBaHUs K
TEXHOJIOTHYECKOU 1 ObITOBOM BoJie. [IpoMbIliuIeHHAs! TOATOTOBKA BOJBI U METOJIBI €€ OYUCTKU OT IIPUMECEH.
OcHOBHBIE METOJIBI KOHTPOII KadecTBa BOJbl. ODKOHOMHS BOJOMOTpeOJieHHs B TMPOU3BOACTBE.
Bo/10000pOTHBIE CHCTEMBI.

Bubl 1 MICTOYHUKY SPHEPTUU B XUMHUUYECKOM MPOMBIIIIIEHHOCTH. MaciTaObl MOTpeOIeHUs U CIIOCOOBI
YMEHBIIEHUsI dHEpreTuyeckux 3arpaT. CyHmHOCTh M TPUMEPHl PEreHepalud W peKylepaluud SHEpPruu.
DHEProTeXHOJIOTHYECKHUE CUCTEMBI. BTOpUUYHBIE SHEPreTUUECKUE PECYPCHI.

Paspnen 2. Teopernyeckue 0CHOBbI XUMHYECKHX MPOLIECCOB H PEAKTOPOB.

2.1. OcHOBHBIE ONIpeieIeHUS U MOJI0KeHH .

OUBNKO-XUMUYECKHE 3aKOHOMEPHOCTH XHUMHUYECKHUX TMPEBPAIICHHH — CTEXHOMETPUUYECKHUE,
TepMOJMHAMHUYECKUE, KUHeTHUeckue. [lokazarenn XMMUYECKOro MpeBpalieHusi — CTENEHb MpeBpalleHus,
BBIXO/I MPOAYKTA, MHTETpAIbHAs U MU epeHITnabHas CETeKTUBHOCTH, CKOPOCTH PEAKIIUU U TIPEBPAICHUS
pEareHToB.

2.2. XuMH4YeCKHe NMpouecchl.

Onpenenenne. Knaccudukaius XUMUYECKUX MPOIECCOB MO Pa3IUYHBIM MPU3HAKAM — XUMUYECKUM
(BUJI XUMHUYECKOM peakluy, TEPMOJUHAMUYECKHE XapaKTePUCTUKH, CXeMa MTpeBpalleHHil) 1 (a30BbIM (YUCIIO0
U arperaTHoe cocTosiHue ¢a3s).
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I'oMorenHsbIi XuMuueckuil npouecce. OnpenencHue U NpuMepsl. BiusHue XUMUYECKUX TPU3HAKOB U
yCIIOBUH MpOTEKaHUs Mpoliecca Ha ero nokaszarenu. CrocoObl MHTEHCU(PHUKAIUH.

[Tonatue ontuManbHbIX Temieparyp. OnTuManbHble TeMIepaTyphl 1l 00paTUMBIX U HEOOPATUMBIX
9K30- ¥ SHJOTEPMHUUECKHUX PEAKIIHA.

['eTeporennslii (HeKaTaqTUTUYECKUN) XUMHUECKUi niporiecc. Onpenenenue u npumepsl. CTpykTypa
mpolecca U ero cocrapistomue (craauu). HaGnrogaemas ckopocTh XUMU4Yeckoro mpeBpainenusa. O6nactu
(pexuMBbl) IPOTEKaHUs MPOLIECCa, IUMUTUPYIOLIAs CTa U

I'eTeporenHslii XxumMudeckui mnpormecc "ra3 (KHAKOCTh) - TBepaoe'. OO00oCHOBaHHUE, MOCTPOEHUE U
aHaJIM3 MaTeMaTHYeCKOM MOaeNnu Uil peakuuid ropeHus (Moxaens "cxumaromascs cdepa') u
TOTIOXMMHUYECKOH (Mozenb "¢ HeB3zammozencTByromuM siapoM"). Habmogaemass cKOpocTh NpeBpalieHus,
BpeMsl PEBpallleHus U yTH UHTEHCU(DUKAIIUH 7Sl pa3IMYHbIX 00J1acTel MpoTeKaHus mpoiecca.

I'eteporennsiii xumMuueckuit mnpoiecc "ra3z (KUAKOCTh) - KUIAKOCTh". OO0CHOBaHUE, MOCTPOEHUE U
aHaJIM3 MateMarudeckoil mogenu. Habmogaemasi CKOpoCTh MpeBpallieHus U 00JacTH MPOTeKaHUs Mpoliecca.
[TyTn nHTEHCUUKAIMK IS Pa3TUYHBIX PEKUMOB ITPOIECCa.

Karanutuueckuii npouecc. Omnpenenenue, kiaccudukaius, NpuMepbl. [ eTeporeHHblil katanus3 Ha
TBepOoM Karanuzarope. OO0CHOBaHME, IOCTPOCHUE U aHAJTN3 MAaTEMAaTHYECKOW MO/ICIH Ha KaTAIUTHIECKOU
MOBEPXHOCTH M B TNOPUCTOM 3€pHE Karaiu3atopa. HaOmromaemas CKOpOCTh MpeBpailleHuss u o0jacTtu
npotekanus npomecca. CTeneHb HCHOJIB30BAHUS BHYTPEHHEH MOBEpXHOCTU. I[lyTm WHTEHCHUKAIH
KaTaJUTHYECKUX MPOIIECCOB.

2.3. XuMHnuecKmne peakTopsbl.

OmnpeneneHre W Ha3HAYCHHE XMMHUYECKOTO peakTopa. PeakTopbl B XMMHUYECKUX M HEXUMHUUECKUX
oTpaciigX MpombllIuieHHOCTH. (OO030p THUIOB XMMHMUYECKHUX PEAKTOPOB, HUX CTPYKTYpPHBIE 3JIEMEHTHI
(peakuMoHHasl 30HA, YCTPOICTBa BBOJA M BBIBOJA, CMEIICHUS, PA3[EICHUS U PACHPENEICHUS IMOTOKOB,
TENI000MEHHBIE 3JIEMEHTBI), OCHOBHBIE ITPOLIECCHI U SIBJICHUS B HUX.

CucremaTu3aius MpoIeccoB B XMMHUYECKOM pPEaKTOpe MO MaciTady UX MPOTEKAHHS: XMMHYECKas
peakuus, XUMUYECKUH MPOLIECcC B 3JIEMEHTAPHOM 00bEME, IPOLIECCH] B PEAKIIMOHHOM 3JIEMEHTE U B PEaKTOpe
B IIEJIOM, X B3aMMOCBS3b M HEpapXuyeckas CTPYKTypa MaTeMaTH4YeCKOW MOJENH Ipoliecca B peakTope.
[Ipumepsl npoiieccoB B pa3InYHBIX BUIAX XUMUYECKUX PEAKTOPOB.

Krnaccudukanus nporeccoB B peakTopax Mo pa3inyHbIM MPHU3HAKaM - BHJI XUMUYECKOTO Ipoliecca,
OpraHM3aiys MOTOKOB pEareHTOB (CXema JBUKEHHS PEreHTOB 4Yepe3 pPEaKkTop, CTPYKTypa IOTOKOB B
pPEaKIIMOHHON 30HE), OpraHu3alys TEIUIOBBIX MOTOKOB (TEIJIOBOM pEXUM, CcXeMa TelooOMeHa),
CTallMOHAPHOCTH MpoIiecca.

O6ocHOBaHME U MOCTPOCHUE MaTEMaTHUECKOW MOJEH Mpollecca B PEakTOpax pa3IMyHOro THUIA Kak
CUCTEMBl YpaBHEHHI MaTepHaIbHOTO M TEIUIOBOrO OalaHCOB Ha OCHOBE JAaHHBIX O CTPYKType IMOTOKa,
XUMHUYECKHX MTPEBPALLEHUSX, SIBICHUAX IEPEHOCA TETJIA U BEILIECTBA U UX B3auMozeiicTBun. CuctemMaTu3anys
U KJaccu(UKaIus MaTeMaTHYeCKUX MOJIENIEl MPOIIECCOB B pEaKTOpaXx.

M3oTepmuueckue Mpolecchl B XUMHUECKOM peakTope. BiusHue CTpyKTypbl MOTOKa (MIealbHOE
CMEIIIEHNE M BBITECHEHHE), CTAllMOHAPHOCTH Ipolecca (IPOTOYHBIM M NEpUOAMYECKUH), MapaMeTpoB U
yCIOBUH TMpOTEKaHUs Ipolecca (TeMmepaTypa, KOHLEHTpalMs, AaBiIeHHE, OObEM pPEaKIMOHHOM 30HBHI,
BpeMsl), BUa XUMUUYECKOM peakiuu (IpocTasi U ciaoxHasi, oOpaTumasi 1 HeoOpaTHUMasi) U ee mapaMeTpoB Ha
npoWIn KOHLEHTpAlMi M MoKa3aTeNau Ipolecca B peakTope (CTeleHb MpeBpalleHus, BHIXOA NPOIYKTa,
CEJIeKTUBHOCTh Tiporiecca). OCHOBBI pacuera mporiecca B peakrope. ComocrtaBieHue 3(P¢GeKTUBHOCTH
IIPOLIECCOB B PEAKTOPAX, OMMCHIBAEMBIX MOJIEISIMHU UJI€AIBHOIO CMEIIEHUS U BBITECHEHUS.

Heuzorepmuueckue mporeccsl B XUMUYECKHX peakTopax. OpraHu3anus TEIJIOBBIX IOTOKOB H
PEKMMOB B XUMHUYECKUX peakTopax. Pacnipenenenne temnepaTypsl, KOHIIEHTPALUI U CTETIEHU IIPEBPAILCHUS
B PEaKTOpe B PEKHUMAX MJEAIBHOIO CMELIEHUS U BBITECHEHUS, alabaTHYecKoM U ¢ TeriooOMeHoM. CBs3b
TEMIIepaTypbl U CTENEHU MpeBpallieHus B aguadaTruueckoM mporecce. ComnocTaBieHne ¢ H30TePMUUYECKIM
pexuMoM. Yuciio 1 yCTOWYMBOCTD CTAIIMOHAPHBIX PEXKUMOB B PEaKTOpPaxX UCAIbHOTO CMEILIEHUSI.

2.4. IIpoMbILICHHBbIE XMMHYECKHE PEAKTOPBI.

Ha xoHKpeTHBIX mpuMepax MpeIMETHO pacCMaTpUBAIOTCA IPOMBIIUIEHHBIE PEaKTOpPhl  JUIsS
IIPOBEJIEHUS TOMOT€HHBIX, TETEPOre€HHBIX M KATAJIUTUYECKUX MPOLIECCOB — TUIIBI PEAKTOPOB, KOHCTPYKTHUBHBIE
XapaKTEPUCTHKU U OCOOEHHOCTH PeKrMa, 00JIaCTH UCTIOIb30BaHUSI.

Pa3nea 3. XumMnueckoe Nnpou3BoACTBO, KAK XHMHKO-TEXHOJIOTHYEeCKasi CHCTeMA.

3.1. CTtpykTypa u onucaHue XUMHUKO-TEXHOJIOTN4YeCKOi CHCTEeMBbI.
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XuMH4eckoe MPOU3BOJACTBO Kak XMMHUKO-TexHosoruueckas cucrema (XTC). Ilonarue cucremsl u
XTC. CocraB XTC: anemeHTsI, CBSI3U, TIoicucTeMbl. DneMeHThl X T'C, Kiraccuukamus mo BUIY MPOIEeCcCOB U
Ha3HaueHuto. TexHonorumyeckue cBsi3u anemeHToB XTC (motokm). IlociemoBarenbHas, mapasuiefibHas,
pa3BeTBIICHHAs, TOCIEI0BATEIIbHO-00BOIHAs (Oaiinac), oOpaTtHasi (PEIUKI) TEXHOJOTHYECKHE CBs3U. X
CXEMBbI U Ha3HAUYCHHUE.

Onucanne XTC. Bunel moaenerr XTC - onucarenpHbie U rpadudeckue. OnucaTebHbIE MOJICTH -
XUMHUYECKas CXeMa M MaTeMaTtudeckas Mojelb. [ paduueckue Moaenu - GyHKIIMOHATbHAS, TEXHOJIOTUYECKAs,
CTPYKTypHas U Ipyrue (crenuanbHbie) cxembl. HaznaueHue, npuMeHeHue U B3auMOCBsI3b MOJIEJICH.

3.2. Anasm3 XTC.

[Tonsitue, 3amaun u pesynpraThl aHanmu3a XTC - cocrosuue XTC, marepuanbHbI U TEIJIOBOU
OaJslaHChl, TOKA3aTEIN XMMHYECKOTr0 IPOU3BO/ICTBA.

CgoiictBa XTC kak cHUCTEMbI: B3aUMOCBA3aHHOCTh PEKUMOB AJIEMEHTOB, Pa3Iu4yle ONTUMAIbHOCTH
3JIEMEHTA OJIMHOYHOI'O U B CUCTEME, YCTOMYMBOCTh U CYIIECTBOBAHHUE CTALIMOHAPHBIX PEXKUMOB U JIp.

MarepuanbHbIi U TEIUI0BOW OanaHchl. MeTOAMKA COCTaBJICHUS U pacueTa MaTepHaIbHBIX U TETUIOBBIX
b6amancoB XTC wum ee moacuctemM. OcoOeHHOCTH pacueTa OajmaHCOB B CXeMax ¢ penukiaoM. Dopmbl
MIPEJICTaBICHUS 0ATAaHCOB (TA0JHIIBI, TUATPAMMBI U Jp.).

MartepuanbpHblii  OanmaHc A7 MacCOOOMEHHBIX U PEaKIUMOHHBIX JJIeMEHTOB. Vcmonbp3oBaHue
CTCXHOMETPUYCCKUX, TEPMOAMHAMHYSCKAX U MeK(a3HbIX OallaHCOBBIX CcooTHOmICHHA. CTerneHb
HCII0JIb30BaHUs ChIPHEBBIX PECYPCOB.

OHTaNbIUMHBIN, SHEPreTUUECKU (110 MOJHON 3Hepruu) u skceprernyeckuil Oamancel u KIIJ. Wx
COINOCTAaBIICHHUE U UCTIOIb30BaHue B aHanu3e XTC.

3.3. Cunre3 XTC.

[Tonstue u 3amaun cuHte3da XTC. OcHoBHble 3Tamnbl pa3padotkun XTC. Ponap marematuyeckux u
HBPUCTUYECKUX METOJIOB.

OcHoBHble KoHUenuuH npu cuHreze XTC: mosHOe MCHONIb30BAHUE CHIPHEBBIX M IHEPreTUUYECKUX
pecypcoB, MUHUMHU3AIUS OTX0JI0B, ONITUMAJILHOE MCIIOIB30BaHUE anmnaparypsl. X comepxanue u crocoObl
peanuzanuu. KomMOMHMpOBaHHBIE MPOU3BOACTBA, COBMEIIEHHBIE MPOILIECCHI, BTOPUYHBIE SHEPTETHUECKUE
pecypchbl, SHEPrOTEXHOJOTMYECKHE CHUCTeMBbl, TmepecTpanBaecMbie XTC, 3aMKHYTbIE, MaJOOTXOJ/HbBIC
MPOU3BOJICTBA - UX MOHATHS, OCOOEHHOCTH U MPUMEHEHHE.

OnHOpOAHBIE TEXHOJOTHYECKHE CXEMBI: CHCTEMa pEeKYINepaTUBHOIO TEIIOOOMEHa, cHcTeMa
pazzieJieHuss MHOTOKOMIIOHEHTHON CMeCH, cUcTeMa peakTOpoB. OCHOBBI MOCTPOEHUSI WX ONTUMAJIbHOMN
CTPYKTYpPBI

Pasnen 4. IlpoMblnuIeHHbIe XMMHYEeCKHE IIPOU3BO/ICTBA.

XUMHYECKHE TPOU3BOACTBA PACCMATPHUBAIOTCS TMPEIMETHO Kak peaju3anus U3YYeHHBIX
TEOPETHUYECKMX OCHOB XHMHKO-TEXHOJOrmdeckux npomeccoB u XTC, KoOHUENUHMA MNOCTPOEHUs
BbicOKOd(p(hekTuBHON XTC. OCHOBHOW aKIEHT JenaeTcss Ha (PU3UKO-XUMHUYECKHE OCHOBBI KOHIICTIIIUH
MOCTPOEHUS TEXHOJOTHUUECKOW CXEMBbI MPOM3BOJACTBA M €ro nojcucteM. [Ipon3BoACTBO cepHOUM KUCIOTHI.
[TpousBoacTBo ammuaka. [Ipon3BoacTBO a30THOM KUCTOTHL. [Ipon3BOACTBO CTHpOIIA.

Pa3pnen 5. CoBpeMeHHbIe TEHACHIMN B PA3BUTHH XUMHYECKOI TEXHOJIOTMH.

Tekymiee CcOCTOSIHUE XWMHUUYECKOW MIPOMBIIUICHHOCTH B MHpPE U TEHJICHIIMU €€ pa3BUTHSL.
[lepcnekTUBHBIE HWCTOYHUKKA ChIpbS W 3Hepruu. Kiactepuzanus XUMHUYECKON MPOMBIIIIIEHHOCTH.
CoBMmeleHHbIe TpoOIecChl. [ MOKMEe W TepecTpanBaeMble TEXHOJIOTHYECKHE cxeMbl. HoBble XHMHKO-
TEXHOJOTHYECKHE MPOLIECCHI U CIIOCOOBI MOMy4YeHHs MpoayKToB. HaHOTeXHOMOTHS.

4. O0beM y4eOHOH TUCHHUIIINHBI:

O0bemM IUCUUIIMHBI
Buj yueOHoit padoThl Axax, | Acip.
3E
4. u.

O01mas Tpy10eMKOCTb 11 CHUITTHHbI 7 252 189
KonrakTHasi pa6oTa — ayJuTOPHbIE 3aHATHSL: 2,67 96 72
Jlexuun 0,89 32 24
[Tpaktuyeckue 3anstus (I13) 0,89 32 24
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JlaGopatopusbie padotsl (JIP) 0,89 32 24

CamocTrosiTejibHasi paboTa 3,33 120 90

CamocrosTenbHOe U3YYECHUE PA3/IesIOB TUCIUILUIMHEI 3,33 120 90

Bua konTpos:

JK3aMeH 1 36 27

KonrtakTHas paboTa — MPOMEKYTOUHAS aTTECTAIHS 1 0,4 0,3

IToaroToBKa K 3K3aMEHY 35,6 26,7
Buj TOroBOro KOHTPOJIs IK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl AU CHUILIMHBI
«CucTeMbl ynpaBJieHUsl XUMHKO-TEXHOJOTHYeCKHMU MPoIileccaMm»

1. leap AMCHMIVIMHBI — JaTh 0a30Bble 3HAHUS 110 TEOPUM CUCTEM YIPABICHUS XUMMKO-
texHojornueckumu npoueccamu (CY XTII), npuButh HaBblkM UM yMmeHMs aHanu3a cBoiictB XTII, kak
00BEKTOB YIIPABICHUS U IPAKTUYECKOTO IPUMEHEHHS TEXHUYECKUX CPEJICTB YIPABICHHUS.

2. B pe3yabTare H3y4YeHHs TUCHMIJIMHBI 00y4aIOIMIiCA T0/IKeH:

Obnadamye cleayomUMU KOMIIETCHIMAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-6.1; OIIK-6.2; OIIK-6.3.

3namo:

— OCHOBHBIE ITOHSTHSI TEOPUHU YIIPABJICHUS;

— CTaTMYECKUE U JMHAMUYECKUE XapaKTePUCTUKU OObEKTOB YIPABICHHUS;

— OCHOBHBIE BU/IbI CUCTEM aBTOMaTHuecKoro ynpasieHus (CAY) u 3ak0HbI peryJnpoBaHus;

— unoBble CAY B XUMHUYECKOW IPOMBIIIJICHHOCTH;

— METObl ¥ CPEACTBA U3MEPEHHUSI OCHOBHBIX TEXHOJIOIMUECKUX apaMETPOB;

— ycroituuBocth CAY;

— OCHOBHbIE TOHATUS O HenuHelHbIx CAY, penelHbIX CcUCTEMax, JOTMUYECKUX allfOpUTMax
YIPaBJICHUS, aJaNTUBHBIX U ONTUMAJIBHBIX CUCTEMAX yIPABJICHMUS.

Ymemy:

— OIpeeNsATh OCHOBHBIE CTATUYECKUE M JUHAMUYECKHE XapaKTEPUCTUKU OOBEKTOB YIIPABICHMUS;

— BBIOMPATh pallMOHAIBHYIO CUCTEMY PETYJINPOBAHMS TEXHOJIOTHYECKOTO MPOIIECcca;

— OLleHUBaTh ycToiunBocTh CAY;

— BBIOMpaTh KOHKpPETHBIE TUIBI IpUOOpoB Asst AuarHoctuku XTI

Braoemy:

— MeToJaMH TEOpPUM aBTOMATUYECKOTO PpEryJupOBaHWs, OpraHU3allid U pacuera CHUCTEM
ONTUMAJILHOTO YIPABIEHUS MPOLECCAMUA XUMHUYECKON TEXHOJIOTUU.

3. KpaTkoe coep:kaHue JUCHUIINHBI:

Pazgen 1. OcHOBHBbIE NOHATHS YIPABJIEHHS] XUMHKO-TE€XHOJIOTHMYeCKHMH MPOLEeCCaAMU.

3HaueHUEe aBTOMATUYECKOTO YINpaBIEHMSI [ Pa3BUTUS XUMHYECKOH IPOMBIIIJIEHHOCTH.
Oco0eHHOCTH YIPaBIeHU XUMUYECKUM MPEANPUITHEM U XUMUKO-TEXHOJIOTHYECKUM MpolieccoM. TeXHUKo-
SKOHOMMYECKUN 3P PEeKT BHEAPEHUSI aBTOMAaTU3UPOBAHHBIX CUCTEM YIpaBiieHUs. Polib cucteM yrpaBieHus B
oOecrieyeHUH 0€30MaCHOCTH XHMMHYECKOTO IPOM3BOJACTBA M OXpPaHbl OKpysKatomied cpeabl. OCHOBHbIE
TepMHHBl U omnpeaeneHus. Mepapxust ynpasienus. OcHOBHbe NpUHIMNBI ynpasieHus. Kiaccudukanus
cucteM ynpasieHuss @yHkunoHanbHas cTpykrypa CAY. [Tokazarenu kauecTBa yIpaBJICHHUS.

Paznen 2. OcHOBBI TEOPHU ABTOMATHYECKOTO YIIPABJIEHHS.

Marematnueckue wmonxenu CAY. [lunamuueckue xapakrepuctuku CAY. Hcnosnb3oBaHue
ONepanMoOHHOro0 ncuncienus 1 ananusza CAY. Tunosele TMHaMUYECKUE 3BEHbSI. BpeMEHHBIE M 4aCTOTHBIE
XapaKTePUCTHKH. DKBUBAJICHTHbIE MPE0OpPa30BaHUsl CTPYKTYPHBIX CXeM. Y CTOHUMBOCTD JUHEHHBIX CAY c
oOpatHol cBs3bto. Knaccuduxanus 1 oCHOBHbIE CBOMCTBAa OOBEKTOB YIpaBlIeHUsA. MeTo/bl onpe/esieHus
CBOWCTB OOBEKTOB yrpapiieHHs. OCHOBHbBIE 3aKOHBI peryaupoBaHHs. BbelOOp 3akoHa peryiupoBaHUs H
orpeziesieHue ONTUMAIbHBIX TapaMEeTPOB HACTPOUKH MPOMBIIUIEHHBIX PETYISTOPOB.

Pazgen 3. U3MepeHue TEXHOJIOTHYECKHUX MapaMeTPOB XHMHUKO-TEXHOJOIHYECKOro npouecca.

l'ocynapcTBeHHast cucTeMa NPOMBIIUIEHHBIX MPUOOPOB M cpeAcTB aBToMaru3anuu. OCHOBHBIE
TEPMHHBl M ONpEIENICHUs MeTposiorud. Mertoasl usMepeHuil. CpeacTBa M3MEpPUTENIBHON TEXHHMKH, WX
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CTaTHYECKHUe W JUHaMHu4eckue cBoiicTBa. [lorpemrHoctu m3mepenuii. Croco0Obl nepenaun nHpopmanuu Ha
paccrosiHue. Opranuzanusa qucTaHiimoHHON auarHoctuku XTII. M3mepeHne OCHOBHBIX TEXHOJOTMYECKHX
napameTpoB: JaBJIEHUS, TEMIEPATYPhl, pacXoJa U KOJUYECTBA, YPOBHS >KUIAKOCTH U CBHIITYYUX MaTE€pPUAJIOB,
cocTaBa U GU3HKO-XMMHUYECKUX CBOMCTB BEIECTB.

Pasnen 4. OcHOBBI NPOEKTHPOBAHWSI ABTOMATHYECKHUX CHCTEM YIPaBJeHUS XUMHKO-
TEXHOJIOTH4eCKMMH NPOoLeCcCaAMM.

Oco6ennoctu  ympasnenust XTII. Texumueckue cpenctBa CAY. OCHOBHbIE pPa3HOBHIHOCTH
YOPABJSIIOIIMX ~ yYCTPOMCTB. THIBI, XapakTEepUCTUKHM U pacyeT HCIOJHUTEIbHBIX MEXaHU3MOB U
perynupyoomux opraHoB. OdopmiieHHe NPOEKTHOrO 3aJaHUS HAa aBTOMATHU3AIMIO0 TEXHOJOTHYECKOIO
nporecca. BeiOop Touek n3MepeHusi, KOHTPOJIS, YIPABISEMBIX TAPAMETPOB U YIIPABISIONINX BO3ICHCTBUH.
CranmapThl U yCIIOBHBIE 0003HAUCHHUS IS TeXHOJIOTrH4YecKux cxeMm. OcHoBHbie cBeaeHus o0 ACY TII B
xumuueckoi npomeinuieHHOCTH. [Ipumepsr ACY TII B XxuMuueckoil mpomsIieHHOCTH. OCHOBHBIE BBIBOIbI
o kypcy. CoBpemenHblie TeHaeHIMHU B pa3Butun CY XTII.

4. O0beM y4eOHOH TUCHHUIIINHBI:

O0BbeM TUCHHUIIIHHEI
Buj y4eOHoii padoThI Axax. | Actp.
3E
q. q,

O061mast Tpy10eMKOCTh TUCIHMIIHHBI 5 180 135
KonTakTHas padoTa — ayIMTOPHbIE 3aHATHA: 1,33 48 36
Jlekuun 0,433 16 12
[TpakTnueckue 3austus (I13) 0,433 16 12
JlaboparopHsie padboTsl (JIP) 0,433 16 12
CamocrosiTesibHasi padoTa 2,67 96 72
CamocTOsITeIbHOE M3YUCHHE PA3/IeNIOB AUCITUILIMHBI 2,67 96 72
Bujx koHTpOJIS:
IK3aMeH 1 36 27
KoHTakTHas paboTa — MPOMEKYTOYHAs aTTECTAIIHS 1 0,4 0,3
[ToAroToBKa K 3K3aMEHY 35,6 26,7
Buj MTOroBOro KOHTPOJIS IK3aMeEH

AHHOTauA padoyeil NporpaMMspl JUCHHUIJIMHBI
«Du3nyecKas KyJbTypa U ClIOPT»

1 Heap aucuMminHbl — (GOPMHUPOBAHUE MHPOBO33PEHHS M KYIBTYPHl JIMYHOCTH, TPAKIAHCKOMN
MO3UIMY, HPABCTBEHHBIX KAa4€CTB, YYBCTBA OTBETCTBEHHOCTH, CAMOCTOATEIIbHOCTH B MPUHATUU PEIICHUH,
CIIOCOOHOCTH HCMOJNB30BaTh pPa3HOOOpa3zHbie (GOopMbl (PU3UUECKOW KYIbTYpHI, CHOpPTa W Typu3Ma s
COXpaHEHHUSI W YKPEIUJICHUS CBOErO 3/I0POBbSI W 370POBbSI CBOMX OJU3KUX B TOBCEAHEBHON >XHU3HU U
npohecCuOHANBHOM NeSTeNbHOCTH.

2 B pe3ysbTaTe M3y4YeHUs1 TUCHUILIMHBI 00y4aI0IIMiCs T0JIKeH:

Obaaoams cleayOIMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

VYK-7.1, YK-7.2, YK-7.3, YK-7.4

3Hnamy:

- HAYYHO-TIPAaKTHYECKUE OCHOBBI (DU3UUECKOMN KYJIBTYPHI U 3JI0POBOTO 00pa3a KU3HU,

- BIUSHHE O3J0POBUTENBHBIX CHUCTEM (PU3NYECKOTO BOCHUTAHHS Ha YKpEIUJICHHE 3J0POBbS,
MpoPMIAKTUKY TPO(PECCHOHATBHBIX 3a00JIEBAHUIA U BPEIHBIX MPUBHIYCK;

- CIIOCOOBI KOHTPOJIS M OIICHKH (PU3UYECKOTO Pa3BUTUS U (PU3UUYECKOM MOATOTOBIEHHOCTH;

- mpaBwia W CHOCOOBI TUTAHUPOBAHWS HMHAWUBUIYATBHBIX 3aHATHNA Pa3TUYHOM  IIE€TIEBOM
HaIpaBJIECHHOCTH;

- ICTOPHUIO0 (PU3NUECKON KYJIBTYPHI U CIIOPTA, IPEACTABICHUE O 3HAYMMBIX CIOPTUBHBIX COOBITHSIX HE
TOJILKO CBOEH CTpaHbl, HO U MHPOBOTO YPOBHSI, BaXKHEHUIIINE JOCTH)KEHUS B 0OJIACTH CIIOPTA;

- cnoptuBHble Tpaguuuu PXTY um. [I.U. MenneneeBa, HOMHUTh O MOJBUrax CIIOPTCMEHOB B T'OJIbI
Benukoit oreuectBeHHOM BOMHBI 1941-1945 rr.
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Ymemn:

- IOJIEP’KUBATh JJOJKHBIA YPOBEHb (PU3NYECKOH MTOITOTOBICHHOCTH /ISl 00ecIieYeH s TIOTHOLIEHHOM
COLMAIBHON U MPO(eCcCHOHANBHON eI TeTbHOCTH;

- MCIIOJIb30BaTh OCHOBBI (PU3MUECKOM KYJIbTYpPbI AJISI OCO3HAHHOI'O BHIOOpA 310pOBbECOEPEraroluX
TEXHOJIOTUH C y4eTOM BHEUIHUX M BHYTPEHHUX YCIOBHHA peann3anuu NpoPecCHOHANIBHOMN NesITeTbHOCTH;

- CaMOCTOATENBHO 3aHUMAThCsl (PU3MUECKON KYJIbTYPOH U CIOPTOM;

- OCYUIECTBIISTh CAMOKOHTPOJIb 32 COCTOSTHUEM CBOET'0 OpraHU3Ma M COOJII0aTh MpaBHia TUTHEHBI U
TEXHUKU 0€30I1aCHOCTH.

Braoemn:

- CPEICTBAMHU U METOJIaMH YKPEIUICHHUS 3[J0POBbs, (PHU3UUIECKOTO CAMOCOBEPIICHCTBOBAHUS;

- IOJDKHBIM YpOBHEM (U3NYECKOI MOArOTOBIEHHOCTH, JUIsl 00ecIIe4eHus TOJHOLEHHON COLuaIbHON
U Ipo(peCcCHOHANBHON eI TEeTbHOCTH.

3 Kpartkoe coaep:xaHue TUCHUILUIUHBI

Paznea 1. Ilpeamer ®dusuyeckas KyJabTypa u cnopt. Ucropus ®KuC

1.1. Ilpenmer ¢uzndeckas KyabTypa ¥ CIOPT. 3a4a4l U MECTO JUCLIMILIMHBI B IOATOTOBKE OaKajiaBpa.
Opranu3zanus yaeOHOTo Mpoliecca B paMKax JCUCTBYIONICH pEHTHHTOBOM cucTeMbl. TpeOOBaHUS K 3a4eTy.

1.2. Ucropus cnopra. IIpoucxoxiaeHue (GU3MUECKUX YHpaXHEHUH U urp. [peBHuEe oIuMIIMA[BbI.
Omumnuiickoe apmwkeHne. COPTHBHBIE OOIIECTBA: UCTOPHS (PU3KYIBTYPHO-CIIOPTUBHBIX OOIIECTBEHHBIX
opranuzanuii. CnopTcMeHsbI B T0Jibl BenKoi 0Te4eCTBEHHOM BOMHBI.

Pa3neu 2. OcHOBBI 310pOBOro 00pa3a :KM3HU

2.1. BpaueOHbIif KOHTPOJIb U CAMOKOHTPOJIb HA 3aHATHAX (U3UUECKON KYJIbTYpOH U CIIOPTOM.

BpaueOHbIii KOHTpOib UM BpayeOHOE oOcCBUAETENbCTBOBaHWE. Ilemarornyeckuil  KOHTPOJIb.
CaMOKOHTpOJIb: €r0 OCHOBHBIE METOMbI, IOKa3aTeNl, KpUTepuu U oueHku. [IpoduinakTuka copTUBHOIO
TpaBmMaTu3Ma. OCHOBHBIE BU/IbI TPABM Y pa3HbIX cnenuanu3zanuii. Oxka3aHue nepBoi NOMOIIHU Ui CTYJEHTOB
BY30B XMMUKO-TEXHOJIOIHYECKOTO IPOQUIIS.

2.2. T'uruenndeckoe obOecrieueHNe 3aHATUH O30POBUTENBHONW (DM3NYECKOH KyiabTypoil. ['mruena
(GU3U4EeCKOro BOCIIUTAHMUA M cropTa. PeXUM NMUTaHUA NPU 3aHATUAX (U3MUECKON KYIbTYpOH M CHOPTOM.
ConmanbHaas ruruena. ConnanbHO-0NaCHBIE OOJIE3HH U MEPHI TPOPHITIAKTHKH.

Pasnen 3. buoJsiornyeckue 0CHOBBI (PM3MUYECKO# KYJIbTYPhI U CIIOPTA

3.1. buonornyeckue OCHOBBI (PU3MUECKON KyNbTYypbl U cropra. OpraHu3M 4ejaoBeKa Kak eauHas
camopa3BHBaroIascs Ouojoruueckas cucrema. @usnueckoe pa3BUTHE YeloBeKa. J[BurarenbHas akTHBHOCTb
U €€ BJIMSHHE Ha YCTOMYMBOCTb, M aJalTallMOHHBIE BO3MOXHOCTH Y€JIOBEKa K YMCTBEHHBIM U (PU3UYECKUM
Harpy3KaM IIpH pa3INYHbIX BO3JECHCTBUAX BHELIHEW CPEIbI.

3.2. O6pa3 *KU3HU U €ro OTpakeHHe B MPOPECCHOHATHHOU NEATEIbHOCTH. 30POBhE YEIOBEKa KaK
[IEHHOCTb. 3JI0POBbIIl 00pa3 *M3HU U €ro COCTaBIsIoIME. PoiIb U BOZMOXKHOCTH (PU3MUECKON KYIbTYphl B
oOecnieueHnr 3710poBbs. ColManabHBIA XapakTep MOCIEACTBUM JUIsl 3I0pOBbS OT YyHNOTpeOseHus
HapKOTHUYECKUX CPEJICTB U IPYTUX NCUX0AKTUBHBIX BellecTB (IIAB), nonunra u nuieBbix 100aBOK B CIIOPTE,
anKoroJisi U TabakokypeHus. JIONMHI Kak MCKYCCTBEHHOE INOBBIIIEHHE (PU3NUYecKol paboTOCIOCOOHOCTH U
€ro OTPHULATEIbHBIE TOCIEACTBUS.

Pa3nea 4. IIpodeccuonajibHO-NpUKIagHAA (PU3HYECKAsA KYJIbTYPa H CIIOPT

4.1. OOmas ¢Qusnueckas U CHOPTHBHASA IOATOTOBKA CTYAEHTOB B 00Opa30BaTEIbHOM IpOLIEcCe.
MeTtonuyeckue IpUHLHUIBI (pU3NYECKOro BocnuTaHus. OCHOBBI U 3Tanbl 00y4eHMs! ABMKEHUsAM. Pa3Butue
¢u3nueckux kadecTB. DopMupoBaHHE INCUXMYECKMX KayecTB B Iporecce (PU3MUECKOro BOCHHTAHUS.
CnoptuBHas noarotoBka. CTpykTypa HOATOTOBIEHHOCTH CHOPTCMEHA. MacCOBBIN CIIOPT M CHOPT BBICHIMX
JOCTIOKEHUH, uX 1enu u 3aauu. COpTHBHBIE COPEBHOBAHUS KaK CPEJCTBO U METOJ OOIIel U CrielnanbHOM
(bu3nYeCcKOoil MOArOTOBKH CTY/IEHTOB.

4.2. ®usnueckas KylbTypa U CHOPT B NpOopECCHOHATBHON JesTeNbHOCTH OakanaBpa. JlnuHas u
COLIMAJIbHO-9KOHOMMYECKass HEOOXOAUMOCTh NCHUXO(PU3NYECKON MOArOTOBKM 4YelloBeKa K Tpydy. Mecto
[I1PII B cucteMe MoAroToBKM Oynyiero crenuanucta. [lpousBoacTBenHas Gpusndeckas KyJabTypa U CIOpT.
[TpousBoacTBeHHas ruMHacTHKa. OcoOeHHOCTH BbIOOpa (OpM, METOJIOB U CPENICTB (PU3UUECKON KYJIbTYphI U
criopta B pabouee u cBoOOgHOE BpeMs crenuanuctoB. [Ipopunaktuka npodeccuoHanbHbIX 3a00J1eBaHUM
cpeacTBaMu  (PU3WYECKOW KyIbTypbl U crnopTa. JlONMOJHUTENbHBIE CpENCTBAa TOBBIIIECHUS OOIEeH Hu
npodeccuoHaIbHON paboTOCIOCOOHOCTH. BnusHue MHAMBUIYAIbHBIX OCOOCHHOCTEH M CaMOCTOSITENbHBIX
3aHATHN (PU3HYECKON KyJIbTypOH U CHOPTOM Ha OPraHU3M.
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Paznen 5. BocnurarenbHast pa6ora

Ilens BocmHTaTeNbHOW pabOTBl — CO3/aHWE YCIOBUW JIJII aKTUBHOW JKHU3HEACITEIHHOCTH
00yJaroIUXCsl, UX TPAKIAHCKOTO CaMOOTIpeAeTieH s, TPOGECCHOHATHLHOTO CTAHOBIICHUS U MHAUBHYabHO-
JUYHOCTHOM caMopeaju3allid B CO3UIATCIPHOW JEATEIBHOCTH JIs YIOBJIETBOPEHHS MOTPEOHOCTEH B
HPABCTBEHHOM, KYJTYPHOM, HHTEIUIEKTYAIbHOM, COITUAIEHOM H MPO(EeCCHOHATBHOM Pa3BUTHH.

BocrurarensHas pabora Ha kadeape (PU3MUECKOro BOCIHUTAHUS HaIlpaBicHAa Ha OpraHU3AIMIO
BOCTIMTHIBAIOIIEH CPEIbl M YIIPABICHUE Pa3HBIMH BUIAMU JIEATEIHPHOCTH OOYJAIOIIUXCS C LEIbI0 CO3/IaHus
YCJIOBHM JJIS WX MNPUOOIICHUS K COIMOKYJIBTYPHBIM M JIyXOBHO-HPABCTBEHHBIM IIEHHOCTSM HapOJI0B
Poccuiickoii ®enepariuy, MOJHOIICHHOTO PAa3BUTHS, CAMOPA3BUTHS W CaMOpEATU3AlMH JIMYHOCTH TIPH
AKTUBHOM y4YaCTUHU CaMUX OOYUYaIOIIUXCS.

HamnpaBnenus u BUIbI ASSITEIBHOCTH 00yJaronuxcs B BocnutatenbHou cucteme OOBO:

1. [TaTpuoTndeckoe — TeMaTudeckas ucciefonarenbckas pabora. Tema: «[logBur cioprcMeHOB
B roasl Bemukoit OreuectBenno Boiiuer 1941-1945 rr.»
2. dusudeckoe, KyIbTypHO-TBOpUeckoe — (opmupoBanue y oOydaromuxcs OepexHOTro

OTHOIICHUA K KYJIBTYPHOMY HACJICAUIO U TPpAAULIUAM MHOTIOHAIIMOHAJIBHOI'O HApOoJa Poccuiickoit CDez[epauI/H/I
MOCPCACTBOM U3YUCHUA HANUOHAJIbHBIX BUIOB CIIOPTA.

4 O0beM yueOHOH THCHMIIINHBI

Cemectp
Bcero
Bunbt yueOHOM pabOThI I cemectp 4 cemectp
3 Axan. 3E Axan. 3F Axan.
9. q. q.
OOw1ast TPyA0EMKOCTh IUCIUILIUHBI 110 2 79 1 36 1 36
y4eOHOMY TIAHY
KonrakTHasi pa6oTa — ay{uTOPHbIE 3aHITHSI: 2 72 1 36 1 36
Jlexmun 0,2 8 0,1 4 0,1 4
[Tpaktrueckue 3ansatus (113) 1,8 64 0,9 32 0,9 32
Buj nTOroBOro KOHTpoJIA: 3auer 3auer
Beero Cemectp
Buast yueOHO# paboThI I cemectp 4 cemectp
3E Actp.u 3E Actp.u 3E ASITp.
OOw1ast TPyA0EMKOCTh AUCHUILIUHBI IO y4eOHOMY 5 54 1 97 1 7
IJIaHy
KonTakTHas padora — ayIMTOPHBbIE 3AHATHS: 2 54 1 27 1 27
Jlexmu 0,2 6 0,1 3 0,1 3
[Tpaktuueckue 3ansatus (I113) 1,8 48 0,9 24 0,9 24
Bujx nToroBoro KOHTpoOJIA: 3auer 3auer
AHHOTanus padoyeil NPOrpaMMbpl JUCHUILIMHBI
«JIeKTHUBHbIE JMCHHUILIHHBI N0 (PU3UYECKOM KYJIbTYpPe H CIIOPTY»
1 Heap aucuuniauHbl — (opMHupoBaHHE (QHUINYECKOW KYIbTYPbl JHYHOCTH U CIIOCOOHOCTH

HAPaBIEHHOTO HCIIOJIb30BaHUS Pa3HOOOPA3HBIX CPEACTB (PU3UYECKON KYNBTYphl U CIOPTa, TypuU3Ma s
COXpAaHEHUSI W YKPEIJICHUS 3J0POBbs, TMCHUXO(PHU3NYECKOW TMOATOTOBKM W CAMOMOJATOTOBKM K Oymyrien
poeCCHOHAIBHON JESTENHHOCTH, TTOJTYYCHUH HaBbIKAa B OJJHOM M3 BEIOpAHHBIX BHIOB CIIOPTA.

2 B pe3yabTaTe N3y4eHHs IMCUMILIAHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMA U UHIANKATOPAMH MX JOCTHKCHHS:

VK-7.1, YK-7.2, YK-7.3, YK-7.4.

Buame:

- Hay4HO-TIPAKTUYECKUE OCHOBBI (DU3UUECKON KYIbTYpHI U 3I0POBOTO 00pa3a KU3HU;
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- BIMSHHE O3JJOPOBHUTENBHBIX CHCTEM (DU3UYECKOrO BOCHHUTAHUS HA YKPEIUICHHE 310POBbS,
npoPMITaKTUKY TPO(PECCHOHAIBHBIX 3a00JIEBAHUIA U BPETHBIX MPUBHIYCK;

- cr1ocoObI KOHTPOJISL M OIICHKH (PU3UYECKOTO pa3BUTHUS U (PU3NYECKON MOATOTOBIEHHOCTH;

- @OpaBWwia M CcHOCOObl IUIAHUPOBAaHMS HMHIUBUAYAIbHBIX 3aHATHH pasiMyHON  LeJeBOM
HaIpPaBJIEHHOCTH;

- cnoptuBHbIe Tpaguuun MXTU-PXTY um. [I.1. Menaeneena.

Ymems:

- IOJIEP’)KUBATh JJOJDKHBIA YPOBEHb (PU3NYECKOM [TOATOTOBICHHOCTH JUIsl 00OecTieueHHs IOTHOLIEHHOM
COLUAJIBHON U MPO(ecCHOHANBHON JeSITeNbHOCTH;

- MCIIOJIb30BaTh OCHOBBI (DU3MUYECKOW KYJIBTYPHI JJIs1 OCO3HAHHOTO BHIOOpa 3/10pOBbECOEpETaronInX
TEXHOJIOTUH € y4eTOM BHEUIHMX U BHYTPEHHUX YCIOBHUH peanu3alnuu NpopecCuOHaNbHOM NesATeIbHOCTH;

- CAMOCTOATENBHO 3aHUMAThCS (PU3MUECKON KYyIbTYPOH B CIOPTOM;

- OCYUIECTBJIATh CAMOKOHTPOJIb 3@ COCTOSSHUEM CBOET0 OpraHu3Ma M COOJ0aTh MpaBuiia THTMEHB] U
TEXHHMKU 0€30MIacHOCTH;

- BBINOJIHATh MHJUBHUYaJIbHO MOAOOpPAHHBIE KOMILIEKCHI IO (U3UYECKOM KyJIbType U pa3IMuHbIM
BUJIaM CIIOPTa;

- OCYILECTBJIATh TBOPYECKOE COTPYAHMYECTBO B KOJUIEKTUBHBIX (opMax 3aHATUH (U3NYECKOil
KYJIBTYpPOH U CIIOPTOM;

- BBIMOJIHATh IPUEMBI 3aIUTHI 1 CAaMOOOOPOHBI, CTPAXOBKH U CAMOCTPaXOBKHU.

Braoemy:

- CPEJCTBAMHU U METOJIaMH YKPEIUICHHUS 3J0POBbs, (PU3NUECKOTr0 CAMOCOBEPIIEHCTBOBAHUS;

- JIOJDKHBIM YPOBHEM (PU3WYECKOU TTOATOTOBICHHOCTH, JJISI 00CCIICUCHUS ITOJTHOIICHHON COIMATbHOM
U Ipo(hecCHOHAIBHON JeATeNbHOCTH;

- TEXHUYECKUMHU U TAaKTUYECKMMH HaBbIKAMU B OJIHOM M3 BUJIOB CIIOPTA;

- HWCHOJb30BaTh NPUOOPETEHHBbIC 3HAHHUA W YMEHMsS B IPAKTHMYECKOW JEATENbHOCTH U
IIOBCEJHEBHOM KU3HH

3 Kpartkoe coaep:xaHue TUCHUILUIHHBI

Pa3nes 1. OcHOBBI OCTPOEHNS 0310POBUTEILHOI TPeHMPOBKHU. TeopeTnuecko-MeToAUYeCKUe
OCHOBBI (PM3MYECKOM KYJIbTYPbI H CIIOPTA.

CopepxarenbHble OCHOBBI O3JJOPOBUTENBHOM (u3Mueckoil KyiabTypsl U crnopta. OCHOBHBIE
HalpaBJIEHUs:  O3/JOPOBUTENILHO-PEKPEATHUBHOE,  03/I0pPOBUTEIbHO-pEaOMIMTAIIIOHHOE,  CIOPTHBHO-
peadbunuTaloHHoe, rurueHnueckoe. IloBblienrne QyHKIMOHATBHOIO COCTOSIHUSI OpraHu3Ma U (pU3HUecKoil
noAroToBiaeHHOCTH. CrocoObl perfiaMeHTanuu Harpy3ku: OU3KyIbTYPHO-03/I0POBUTEIbHBIE METOAUKH U
cuctembl. OCHOBHbIE (pa3bl 03710pPOBUTENBHON TPEeHUPOBKHU. OILIEHKa COCTOSIHUS 370POBbsI U (PU3HMUECKOMH
HOJTrOTOBJICHHOCTH 3aHUMaIuXcs (uzndeckoit KynpTypoil u coproM. dyHkunoHanbHble poOsl (HCC,
All, KEJI u T.1.).

Paspnen 2. /IBuraresibHbie BO3MOKHOCTH YeJIOBEKA — BocnuTaHue pusnyeckux kayects. BOCK
I'TO.

Mertoauka opranuzaiuu 1 nposeaeHus BunoB ucnbiTanuit ['TO. Cuctema B3aumoaencTBus B chepe
dbuzndeckol KyiabTypbl U crnopra. Bocnurtanue Qusnueckux KadecTB, oOOy4aromuxcs (OTaeTbHbIE
KAueCTBCHHBIC CTOPOHBI IBUTATEIIbHBIX BO3MOXKHOCTEH YEIOBEKa).

Paznen 3. Meroauka opraHu3anuM M TNPOBeJAeHHS CIHOPTHBHBIX COPEBHOBAHUH H
(pu3KyJILTYPHO-MACCOBBIX MEPONPUATHH.

XapakTepucTUKa CIOPTHBHBIX COPEBHOBAaHUI U (QU3KYJIBTYPHO-MAcCCOBBIX  MEPONPUSITHUM.
CriopTHBHBIE COPEBHOBAHUS, MPOBOAMMBIE O OOIIEHPUHATHIM TpaBuiaM. ENuHBINA KaneHIapHBIN IJIaH
(GU3KYIBTYPHBIX U CHOPTHBHBIX MepornpusaTHil). Opranuszanusi CIOpPTUBHBIX Meponpuatuil. Onumnuiickas
xaptus. DenepanbHble (CelUaNbHbIe, HAlMOHAJbHBIC) 3aKOHBI cropre. Knaccudukauus CropTHBHBIX
copeBHOBaHMii. HpaBcTBeHHBIC OoTHOIIEHUs B criopte. Fair Play («YectHas urpa») — Kak OCHOBa 3TUYHOTO
noseneHus B criopte. Koneke ciopruBHoi 3tuku. [Ipodunaktuka Hapymenuid cnoptuBHON 3Tuku. BAJIA.
Konexc BAJIA. MexnyHapoHasi KOHBEHITHSI 0 00pb0e ¢ JOMMHTOM B CIIOPTE.

Pa3nea 4. BociurarenbHas padora

lens BocmuTaTenbHOW pabOTBl — CO3JAaHME YCJIOBUW JUIsl aKTUBHOM JKHU3HENEATEIbHOCTH
00y4aroImuxcs, UX IPaXJaHCKOI0 CaMOOIpeesIeHus, TPO(HECCHOHATLHOTO CTAHOBIIEHUS U WHAWBUYAIbHO-
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JUYHOCTHOM CcaMopealu3aluyd B CO3UAATENbHOW AEATeNbHOCTH Ui YIOBJICTBOPEHHS MOTpeOHOCTEH B
HPaBCTBEHHOM, KYJIbTYPHOM, HHTEJUICKTYaIbHOM, COIIMAIbHOM U TPO(ECCHOHATEHOM Pa3BUTHH.

BocnuratensHast pabora Ha kadenape (U3MUECKOTO BOCHHTAHUS HAIPaBICHA HAa OpPraHU3alUIo
BOCITUTHIBAIOIIEH Cpe/Ibl M YIIPaBIECHUE Pa3HBIMHU BUAAMH JCATEIHPHOCTH OOYYAIOUIUXCS C IEJIbIO CO3TaHMs
YCIOBUU I WX TPUOOIICHUS K COIMOKYJIBTYPHBIM U JYXOBHO-HPABCTBEHHBIM IIEHHOCTSM HAapOJI0B
Poccuiickoit ®Denepariui, MOJHOIICHHOTO PAa3BUTHS, CAMOPA3BUTHS W CaMOpEATU3AlMH JIMYHOCTH TIPH
AKTUBHOM yYaCTHUHU CaMUX OOYUYaIOIIUXCS.

HamnpaBnenus u BBl ASSITEIBHOCTH 00yJaronuxcs B BocnuratenbHou cucteme OOBO:

1 [TarpuoTrvyeckoe — ydacThe B COpPEBHOBaHUsX, NMOcBsmeHHbIX [[Hto [loGeapl B Bemukoit
OrtcuectBennoit Boitne 1941-1945 rr. u duro 3anmutHuka OtedecTna.

2. duzuyeckoe, KyJIbTypHO-TBOpUEeckoe — (opmupoBaHue y oOydaromuxcsi OepexHOro
OTHOILEHHUS K KYJIbTYPHOMY HaCJIEAMIO U TPAJULAAM MHOTOHAMOHAIBHOr0 Hapoaa Pocculickont denepannn:

a. Crynenuyeckoe MexaAyHapOIHOE COTPYJHUYECTBO —IpoBeneHne CrnapTakuaibl HHOCTPAHHBIX
CTYJICHTOB;

b. Vuactue B Cnaprakuaae PXTY um. J[.1. MenaeneeBa no pa3inyHbIM BUJIaM CIHOPTA;

C. J10GpOBOJIBUECTBO — MOMOIIIH B TIOJITOTOBKE U MPOBEICHUSI COPEBHOBAHUH PA3IMYHOTO YPOBHSI.

4 O0beM yueOHOH THCHMIIINHBI

Cemectp
Bcero.
Buz yue6HO# paboTh 1 2 3 4
3E | Akaa. | 3E | Akaa. | 3E | Akan. | 3E | Akaa. | 3E | Akana.
1. 1. 1. 4. q.

OO0mas Tpy10eMKoOCTh
JTUCIHUIIIMHBI 10 9,1 328 | 1.6 56 2.6 92 2.5 90 2.5 90
Y4eOHOMY IJIAHY

KonraktHasi pabora —
ay/INTOPHbIE 3aHATHUSI
[IpakTrueckue 3aHATHS

5,3 192 | 0.9 32 1.8 64 1.8 64 |09 32

53 192 (09| 32 |[18| 64 |18| 64 |09]| 32

(I13)
Camocrosirensnas 38 | 136 |07| 24 |08| 28 |07| 26 |16]| 58
pabora (CP)
KonraktHas
CaMOCTOSITENIbHAS 0,8 0,2 0,2 0,2 0,2
padora 38 07 0,8 07 1,6
CaMOCTOSTENbHOE
M3y4YEHUE pPa3eioB 135,2 23,8 27,8 25,8 57,8
OUCIIUIIIINHBI
Buja urorosoro
3ayer 3ayer 3ayer 3ayer
KOHTPOJISA:
Cemectp
Bcero.
Bun yuebHoit paboTbl ! 2 3 4
3E | Actp. | 3E | Actp. | 3E | Akan. | 3E | Actp. | 3E | Acrp.
q, q, q, q. q.

O01mas Tpy10eMKOCTh
AMCHMILINHBI 110

KonTakTHas padora —
ayJAUTOPHbIE 3aHATHUS

91 246 | 1.6 42 2.6 69 25| 675 | 25| 675

53 144 | 0.9 24 1.8 48 1.8 48 0.9 24
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g}’;‘)“mqecme SAMATAS | 5o | 144 [09| 24 |18| 48 |18]| 48 |09| 24
Camoctosirensas 38 | 102 |07| 18 |o08| 21 |07 195 |16/ 435
padora (CP)
KonrakTHas
CaMOCTOSITENIbHAS 0.6 0.15 0.15 0.15 0.15
padora 3,8 07 08 07 16
CaMoCTOSTENILHOE
M3y4YeHHUe pa3/IeioB 1014 17.85 20.85 19.35 43.35
JTUCIUIIINHBI
Bujg urorosoro
3a4er 3a4eT 3a4er 3a4er

KOHTPOJISI:

AHHOTaUHs padoyeil MPOrpaMMbl JUCIATLIMHBI

«BBenenne B MH(pOPMAITUOHHBIE TEXHOJIOTHID)
1. Ileap IUCHUIUIMHBI — O3HAKOMJICHHME CTYACHTOB C TEOPCTUYCCKHUMHM, MNPAKTUYCCKHUMU U

METOI0JIOTUYECKIMU OCHOBaMH COBPEMEHHBIX HH(OPMAIIMOHHBIX CHCTEM. B paMKax n3y4eHus: JUCIUTUTHHEI
y CTYAEHTOB (OPMHPYIOTCS TEOPETHUECKUE 3HAHUS U IPAKTUYECKHE HABBIKM 0 HHCTPYMEHTAIbHbBIM
cpeacTtBaM mporpamMmHoro obOecmeueHus. CTyIEeHTHl H3YYalOT HA MNPAKTUKE BHIBI HH()OPMAIIMOHHBIX
TEXHOJIOT .

2. B pe3yabrare u3y4eHust AUCUMILIMHBI 00y4AIOLINIACSH JOJIKEeH:

Obnadamye cleayOmUMU KOMIIETCHIUSAMHU U HHAUKATOPAMH UX JTOCTH)KEHUS:

OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-8.1; OIIK-8.2; OIIK-8.3.

3namo:

- MPOIIECCHI, METOBI TIOMCKA, COOpa, XpaHEeHHUs1, 00pabOTKH, MPEICTABICHHS, PACIIPOCTPAHECHHUS
UH(POPMALIUU U CIIOCOOBI OCYILECTBIICHUS TAKUX MPOLIECCOB U METOJ0B (MH(POPMALIMOHHBIE TEXHOJIOTHH)

- COBPEMEHHBICE WHCTPYMEHTAJIBHBIE CpPEIbl, IPOTPAMMHO-TEXHUYECKHE IUIaTHOPMBI U
IIPOrPaMMHBIE CPEJCTBA, B TOM YMCJIE€ OT€YECTBEHHOI'O IPOU3BOACTBA, UCIOJIb3YEMbIE HJI PELLEHUS 3a7ad
npohecCuOHATIBHON NeSTENbHOCTH, U IPUHIUIIBI UX paOOTHI.

Ymemy:

- BBIOMpaTh U  HCHOJB30BaThb COBPEMEHHbIE HH(OPMALMOHHO-KOMMYHHMKAI[UOHHbIE U
UHTEJUIEKTyaJbHbIE TEXHOJIOTUH, MHCTPYMEHTAJbHBIE CpEJbl, MPOTrPaMMHO-TEXHHUYECKUE IIaTHOPMBI U
IpOrpaMMHBIE  CPEJICTBAa, B TOM YHUCJIE€ OTEYECTBEHHOIO MPOU3BOJCTBA, Ul pEIIeHUs 3ajad
npodeccuoHaIbHOM e TETbHOCTH

- aHAJIM3UPOBaTh Npo(ecCUOHATIbHBIE 3a/lauM, BBIOUPATh U MCIONb30BaTh noaxoxasmue WUT-
TE€XHOJIOTHH.

Braoemy:

- HaBBbIKaMHU paboThI ¢ JexammuMu B ocHoBe U T-pemennii jaHHbIMU

- HaBbIKAMU  TPUMEHEHUS  COBPEMEHHBIX  HMH(OPMAIlMOHHO-KOMMYHHUKAllMOHHBIX U
MHTEJJIEKTYaJIbHBIX TEXHOJIOTUN, MHCTPYMEHTAJIBHBIX CPENICTB, B TOM YHCIIE OTEYECTBEHHOTO IPOU3BOACTBA,
JUISL pellIeHus 3a]1a4 Mpo(eccruoHaIbHOM 1eATEeIbHOCTH.

3. Kparkoe comepxanue Q11 CUUIITTHHbBI

Paspnen 1. Beenenne B HHpOpMANMOHHBIE TEXHOJIOTHH.

1.1. CrpykTypa omepalHOHHBIX CHUCTEM, IaKeThl MNPHUKIAIHBIX Mporpamym, Microsoft Office.
Knaccudukanus nporpaMMHubix cpeactB. CucTeMHoOe U npukiIagHoe nporpammuoe obecriedenue [1K. O630p
onepaunoHHbix cucreM (OC). IIpunuunel co3ganus u cocraB OC: aapo, unrepdeiic, apaiiepsl. Kparkas
xapakrepuctuka WINDOWS, moayneublii npunnun noctpoerus. Cpenra WINDOWS: okHa, UX 37€MEHTHI,
paboTa B MHOTOOKOHHOM pEeXHUME.

1.2. TekcroBelii penakrop WORD, pegakTopel MaTeMaTHUeCKUX M XHUMHUYECKUX (QopMyII.
Bo3MoskHOCTH cO3/1aHMs 3TEKTPOHHBIX ITpe3eHTanuii (Power point). Co3ganue 10KyMEHTOB pa3IMYHbIX GOpM
(cranmapTHbIX W HecTraHAapTHBIX). Co3laHue M pelakTHPOBaHHME TEKCTOBBIX JOKYMEHTOB C
MaTeMaTHYECKUMH U XUMUYECKUMHU (POPMYIIaMHu.
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1.3. Tabnuunsnii npoueccop EXCEL: 0630p, TUIBI U anpecaius s4yeek, popmar siueek, BCTPOSHHBIE
dbyakuun, popmarupoBanue Tabaui. EXCEL: Bo3aMoxxHOCTH TaOIMYHOTO peAaKkTOpa U MCIOIb30BAHHUE €TI0
JUIs petieHrs THPOPMALMOHHBIX M WH)KEHEPHBIX 3a1a4. [locTpoeHne rpagkoB 1 Auarpamm.

1.4. EXCEL. Omnepamuu ¢ maccuBamu. Pa3paboTka W peaiuzaius MPOCTEHIINX aJIrOPUTMOB C
UCIIOJIb30BAaHUEM BO3MOXKHOCTEW peNakTopa (HaXOXJAEHHE MaKCUMalbHOIO (MUHUMAJIBHOIO) 3JEMEHTa
BEKTOpa M MAaTpUIlbl, HAXO0XKJICHHE CYMMbI JIEMEHTOB BEKTOPA M MAaTpHIbl, BBIYMCICHHE MaTPUUYHBIX
BbIpaKeHUI1). PerieHune BBUMCIUTENBHBIX 3a4a4 C Hcrnoib3oBaHueM tTabmun. Pemenne CJIAY c
UCIIO0JIb30BaHUEM OOPaTHOM MaTpUIbL.

1.5. EXCEL Iloctpoenne rpadukoB W auarpamMm. PacueT ¢yHKIHMOHAIBHBIX 3aBUCHMOCTEH U
NOCTpOeHHE TpaduuecKux H300pakeHuil ¢ ucnoib3oBanueM cranmaapTHeX QyHkiuii EXCEL u mactepa
¢ynkuuii. [loctpoenue noBepxHOCTEN C UCIOIB30BaHNEM MacTepa auarpamm. [loctpoenue nuuuit TpeHa.

Pa3nes 2. AnropuTmbl M 0CHOBBI IpOrpaMMupoBanns Ha si3bike MATLAB.

2.1. Anroputmbl, Tumnbl anroputmoB. [loHsTtwe amroputmMa u ero cpoiictBa. CrocoObl 3amucu
anropuTMOB. MOZIYIBHBIM NPHUHLMII IIOCTPOCHHs aIrOPUTMOB M IporpamM. llaker koMibroTepHOU
mateMatuku MATLAB. XapakTepuCTHKH S3BIKOB MPOTPAMMHPOBAHUS. IBOIIONUS M KiaccHHUKaIus
SI3BIKOB IPOTPaMMHUPOBAHUS, UIMIIEPATUBHBIC, (DYHKIIMOHAIBHBIE, IOTHYECKUE, 00BbEKTHO-OPUEHTUPOBAHHEIE,
ux KoMOuHauuu. IloHATHS TpaHCHANMM, KOMOWIALMHM, HHTEPIpEeTalul, WX pasindus. S3bIku
IPOTPaMMHUPOBAHUS BBICOKOTO YpOBHs. CTPYKTYpPHOE IPOrpaMMHUpPOBaHKE, ero ocodeHHocTH. O030p MakeToB
KOMIIbIOTEpHOI MaTtematrku — Matlab, Mathcad, Mathematica.

2.2. Cpena MATLAB. OcHoBHbIE CTPYKTYypbl M HIPHUHLHUIBI CTPYKTYPHOTO MPOTrpaMMHpPOBAHUS,
wocTpanys. bazoBele anropuTMuueckue KOHCTPYKLUMH (ClI€JOBaHUE, BETBJICHUE, IOBTOPEHME), HX
peanuzanuu. OnepaTtopsl si3bika nporpammupoBanuss MATLAB. OcnoBubie pemarenu (solvers) MATLAB
JUIsl pean3alii BBIYUCIUTENBHBIX anropuTtMoB. bubiunoreka cranmapTHeix (GyHkumii Size, length, numel,
zero, ones, linspace, sum, abs, sin, cos, exp, log, sqrt, num2str, disp, printf.

2.3. Iloctpoenue rpagukoB (pyHKIUN OJHOM U JABYX NepeMeHHbIX. Mcnonb3oBanue (yHkuuii plot,
subplot, polar, mesh, surf, polar, meshgrid, surf, contour, oopmienne rpadpuKoB (3aroJ0BKH, TOAMUCH TI0
OCSIM | TIp.).

2.4. Onepauuu HaJ MacCHUBaMM: BEKTOpaMH M MaTpULlaMUd - CIIO)KEHHME, YMHOXKEHUE,
TpaHCIIOHUPOBaHKE, oOpaleHue (inv), BEIYUCICHUE HOPMBI (norm), panra (rank) u onpeaenuTesss MaTPUIbI
(det ). AnropuTmbl HAXOXIEHUS MaKCHMAaJIbHOTO, MHUHUMAJIBHOTO JJEMEHTAa B MAaCCHUBE, AJITOPUTMBI
COPTUPOBKH U UX peanusanus (Hampumep, Selection Sort).

Pa3nea 3. Unciennbie MeToasbl. Peanusanus npocreiimmx anroputmos B cpeae MATLAB.

3.1. YucneHHble METOJbl, XapaKTEPHUCTUKA M HUX OCOOCHHOCTH, IMOHSITHE CXOJUMOCTH METOJa.
DONeMEeHTbl TEOPUM TMOTPEIIHOCTEM, KiacCU(pUKaLKsi MOTPelIHOCTed, abCONIOTHAsT W OTHOCHUTENbHas
HOTPEIIHOCTb, MOHATHE (YHKIMHM HOpMBL. BBeneHue B CTaTUCTHKY. AJTOPUTMBI JJISi CTAaTHUCTHYECKOM
00paboTkn HHQOpMAMK (BBIYUCIEHWE TOYEYHBIX M MHTEPBAJIBHBIX OLEHOK pE3yJbTaTOB H3MEpsSeMOi
BennunHbl), ux peanusanuu B [IKM MATLAB. Hcnonb3oBanue pyHkuuid min, max, median, var, polyfit,
polyval.

3.2. Ilpubmxenune ¢pynkuuit. Uarepnonsuus MuorowieHamu. Kycounas uHTepnomnsiuus (CIuiaiiy).
Onenka norpemHoctd. @ynkun MATLAB st pabotel ¢ MHorowsienamu polyld, polyval, polyfit, polyder,
polyint.

3.3. Beruncienue onpeaeneHHbIX HHTErpaioB, alrOPUTMbI METO/IOB MPSMOYTOJIbHUKOB, Tpaeuui 1
CumricoHa, OLIEHKa MOTPEUIHOCTH METON0B. Peanm3zanus aaropuTMOB UYHMCIIEHHBIX METOJOB BBIYMCIICHUS
ornpezeneHHbIX HHTEerpanoB B cpeie MATLAB, npuMenenue craniapTHeiX GyHKIUH trapz, quad, integral

3.4. UccnenoBanne (QyHKUMU OJHON mnepemeHHOW. Pemenune Henmuuelnoro ypaBHeHus f(x)=0.
Otnenenue KopHe. AJNTOpUTMBI YTOUHEHHUS KOpPHS (METOJ TOJOBHHHOrO neieHusi, HpioToHa, mpocToit
utepanyn). CpaBHUTEIbHbBIE XapaKTepUCTUKU. Peanusanus anroputmos B cpene MATLAB no 610k- cxemam
U C UCIIOJIb30BaHHUEM pelaTenelt roots, fzero.

3.5. UccnenoBanue ¢pyHkIMu onHoN nepemenHoi. [louck skctpemyma ¢yHkunn BeraucnutensHbie
AITOPUTMBI HAXOXACHUS JIOKAJIBHBIX U INI00ATBHBIX SKCTPEMYMOB (METOJI JIEJIeHHsI OTpe3Ka I0nojiaM, METOT
30JI0TOTO CEYEHHM), UX peajHu3aluu Mo OJOK- cXxeMaM U C HCIojib3oBaHueM pematens fminbnd B cpene
MATLAB.

Pa3nea 4. KomnbrorepHsblie cetu. ba3pl faHHBIX.
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4.1. KoMIploTepHBIE CETU: TOINOJIOTMU CETEH, MX XapaKTepUCTUKU. Tomosoruum cereil: 3Be3[Ha,
IIMHHAas, KosbleBass. CeTu 3aKpbITOro TUIA: JOKAJIbHBIE U PACIpeAEICHHbIE CETH, KOPIOPATUBHBIE CETH.
[IporpammHO-TeXHHYECKOE oOOecIeyeHne: aapecanus, OIEpalMOHHAs CHCTEeMa, aJanTephl, JIpaiBepsl,
IPOTOKOJIBI (O0COOBIE SA3BIKM, HAa KOTOPHIX OOMEHHUBAIOTCS MH(pOpMaLuell KOMIbIOTEPBl B CETH, HAlpUMep,
TCP, TCP/IP, UDP).

4.2. T'mobanbubie cetn pasnmuuHoro macmraba (WAN —Wide Area Net, MS Network, Internet).
Bo3smoxxnoctu cetm  Murepuer, Cucrema TenekoHpepeHuuid. OnekTpoHHas mouta. Jloctym Kk
UH(POPMALMOHHBIM pecypcaM. 3amuTta nHpopmanun. [TouaTrue 6e30nacHOCTH KOMIIbIOTEPHON UH(OPMAIIUH:
HaJ/Ie’KHOCTh KOMIIbIOTEPA, COXPAHHOCTb JAHHBIX, 3alIUTa OT BHECEHHSI U3BMEHEHUH HEYIIOJIHOMOYEHHBIMHU 50
JMIIaMH, COXPAHEHUE TalfHBI MEPENUCKH B JEKTPOHHOU CEeTH AJTOPUTMBI 3aIIUTHl HHPOPMALIUU: METO/IBI
3allUThl, KOMIIBIOTEPHbIE BHUPYChl M OOppba ¢ HHUMHU. MeToApl peayn3aluy 3alUThl MH(OpMAIMK:
IIPOrpaMMHBIE, allllapaTHbIEe, OPraHU3aL[MOHHBIE.

4.3. Undpopmanunonssie cucreMsl. CucTeMsl ynpaBieHUs OaHKaMu U 0a3aMu JaHHbIX. PensiroHHast
Mojnens faHHbIX. CTpyKTypa 3ammcu, MeTojabl jaoctyna K uHpopmamuu. OOMEH TaHHBIMU C JPYTUMH
npunoxeHusMu WINDOWS: TeKCTOBBIMU peAaKkTOpaMH M 3JIEKTPOHHBIMH TaOJIUIIAMHU.

4.4. Pensaunonnas 6a3za nanusix ACCESS. I'maBHOE OKHO, MEHIO KOMaH]I, MaHEb HMHCTPYMEHTOB.
Co3naHue U OTKpbITHE 0a3bl JaHHBIX. BBOJI M pelakTHpOBaHUE NAHHBIX B PEXHUME TaOIMLBI U pEeKUME
KOHCTpYKTOpa. DopMupoBaHue 3ampocoB. 3anpochl IPOCTbIE © MHOTOTA0JIMYHBIE, 3aIPOCHl C YCIOBUSIMH.
Coznanue otyetoB u ¢opm. TexHomorus peanuzanuu npocreimux 3anad cpeacrsamu CYBJ[ ACCESS.

Paznea 5. IIKM Python u ocoGeHHOCTH ero peaju3aluMy Ui pelieHWs] PacyeTHBIX 3a1a4 B
XMMHM M XUMHYECKOI TeXHOJIOTHH.

5.1. OOBEeKTHO-OPUEHTUPOBAHHBIN S3bIK mMporpammupoBanus Python: 00630p. OcobenHoctd u
CBOWCTBAa OOBEKTHO-OpHEHTUpOBaHHOTO mporpammupoBanuss (OOII). CoznaHue U UCIOJIB30BaHUE
muctpuOytuBa Anaconda. Mudpactpykrypsr Spyder, Jupiter, cTpykrypa si3pika. OCHOBHBIE CTPYKTYPHI
JAHHBIX (CIHMCOK KOPTEX, OOBEKTH) M OHEpaluM HajJ HUMU. AJITopuTMbl. OCHOBHBIE aIrOPUTMHUYECKHUE
KOHCTPYKLHUH (CIIeJOBaHUE, BETBICHUE, IMKJIIBI) M UX peanu3anus B Python.

5.2. Beenenue B nmporpammupoBanue Ha s3pike Python. Ctpykrypa nporpaMmel, OTCTYIbI, MOAYIIH,
oreparopel, (yHKIWW (MMEHOBAaHHBIE M aHOHHWMHBIE), ocoOeHHOcTH. CTaHZApTHBIE W HECTAaHAAPTHHIC
¢byukun Python (ob1ero HazHaueHus, MaTemMaTHueckue, o00paboTKa CTPOK, BBOJI/BBIBO/).

5.3. Pa3paboTka anroputMoB, IporpaMMUpPOBaHKE U 0TajAKa nporpamm Ha Python (B cpene Spyder).
VYnpasnstomue koHetpykuud if, for, while.

5.4 O630p NpeAMETHO-OPUEHTUPOBAaHHOK OMOIHoTeKN Moaynei Python nist HAy4HBIX U HHKEHEPHBIX
BeluucieHnit SciPy (Moxynu scipy ¥ numpy, a Taxke matplotlib), cpaBuenne ¢ MATLAB. OcHoBHas
CTpyKTypa AaHHbIX NumPy /Uil BEKTOPHBIX U MaTpUYHbBIX BeIuMciIeHUH ndarray. OcOOEHHOCTH BBIITOJIHEHUS
JnefcTBUM Hajx MaTpulamMM (CIIOKEHHE, BBbIYMTAaHHE, YMHOXXEHHe, oOpaiieHue) Ha s3bike Python.
Wudopmarmonnsie MaTpruHble QyHKIMU (HOpMa, OTpeeNuTelb, panr). Meroasl ndarray — T, copy, shape,
size, ndim u Ap., UHAEKCUPOBaHKE, MATPHUUHOE MTPOU3BEeHNE U (PYHKIIMU MOyt numpy len, shape, zeros,
eye, dot, isclose, linspace, gradient, linalg.det.

5.5 Tloctpoenue rpadpukoB B Python c ucnonpzoBanuem momynst matplotlib. @yHkuu Momyns
matplotlib.pyplot plot, polar, plot_surface, colorbar, contour, quiver. YcraHoBka mapamMeTpoB H
AHHOTHPOBaHKE TPaPUKOB.

Pa3nes 6. MeTroabl BbIUMCIUTEIbHON MaTeMaTUKU. OCHOBHBIE 3TaNbl pemieHus 3a1a4 Ha IBM.
Pemenne cucrem JiMHeiHbIX anredpandyeckux ypasuenuii (CJIAY).

6.1. IIpsimMple U UTEpAallMOHHBIE YHCIECHHBIE METOJBI. DJIEMEHTBHI TEOpHHM mHorpemuocren. [lonstue
HOpMBI. OCOOEHHOCTH MAIIMHHON apupMeTHuKH (KpaTkuii moBTop). OCOOEHHOCTH BBHIMIOJIHEHUS ICHCTBUI Ha/l
MaTpullaMu (CJIOXK€HHE, BbIUMTAHUE, YMHOXEHHEe, oOpaiieHue) Ha s3bike Python, uHoOpmanmoHHble
MaTpuuHble QYHKIMU (HOpMA, ONPEAETIUTENb, PAHT).

6.2. Pemenne cucrem nuHeHHBIX anreOpamdeckux ypaBHeHuid (CJIAY). IloctanoBka 3amaym.
[Morpemmuoctu. Metoabl ¢ MCHOIB30BAaHUEM OOpPAaTHOW MATPHUIBI M METOJ MPOCThIX UTepauuid. Pemenue
CJIAY B Python c ucnonb3oBanuem moayneit numpy.linalg u scipy.linalg. u @ynkuwii det, rank, inv, cond,
norm, solve.

6.3. O630p metomoB pemieHuss CJIAY. BwruucnurtenbHas yCTOMYMBOCTH, CXOJWMOCTH METOJIOB.
OO0yCnoBIEHHOCTh CUCTEMbI TMHEWHBIX anredpandeckux ypaBHeHui (CJIAY) u uncio 00yclIOBIEHHOCTH.
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Pa3znean 7. O0paGoTka pe3yabTaToB H3MepeHUsi oAHON BeanuuHbl. IIpubauwkenne GyHkuuu
MHOTO4WIEHAMM C OJJHOW He3aBHUCHUMOIi mepeMeHHOi. Pemienue cucrem HesimHelHbIX ypaBHenuid (CHY)
YHCJIEHHBIMU METOaMH.

7.1. O6paboTka SKCIIepUMEHTAIbHBIX TaHHBIX. TOYeUHbIC U HHTEPBAJIbHBIC OLIeHKU. DyHKIIMK Python.
Omnpenenenne kpurepus CThIOJICHTA

7.2. Tlpubnwxenue ¢GyHKOUW. MeETOIBl HHTEPIIOISAIMUA 3aBUCUMOCTEH C OJIHOW HE3aBHUCHUMOM
nepeMeHHo#. HTepnosinronHbiil MHOorowieH Jlarpanka, peanuzanus B Python.

7.3. Ilpubnumxenne ¢GyHKnui. MeToabpl anmpoOKCHMAalMM 3aBUCUMOCTEH C OJHOW HE3aBUCHUMOM
nepemeHHoil. Meron Hammenblmx KBagpaTtoB (MHK). MHcenonwszoBanme ¢Gynkumii  Python mns
annpoxcumanun 1 MHK scipy.polyfit, scipy.optimize.least squares, scipy.optimize.lsq_linear.

7.4. AnroputMbl MeTOoAa MPOCTOM uTepanmuu U Merona Herotona - Padcona mns pemennss CHY.
CKOpOCTh CXOJIMMOCTH, OIIEHKH MOrperHocTy. Peanu3anus meronos B Python.

7.5. MeToiMka UCTIOJIb30BaHMS pelIaTesieii B Moaysie scipy.optimize, pyHKIuu root _scalar, root.

Pa3znen 8. Pemienue 3aga4 MHOroMepHOii ONTHMH3AUMN YHCIEHHBIMH MeETOAAMHU. AHAJIN3 H
peuienue nuddepeHuANbHBIX YPABHEHUI YN CJIEHHBIMUA METOAMM.

8.1. Krnaccudukamuss 3amad ¥ METONOB ONTHUMH3AIMU. METOJ TpagueHTHOrO cIrycka. MeTon
nedopMupyeMoro MHOrorpannuka. Peanusanus meronos B Python.

8.2. Berpoennbie metoasl SciPy. Beibop pematens B Moxyne scipy.optimize BeTpoeHHbie METOABI
SciPy, pynkuu minimize scalar, minimize.

8.3. AnroputrMbel MeTOAOB pemieHus aupepeHInaNIbHBIX ypaBHEHHH. Meronsl Diiepa u ero
monupukanuu. Peanuzamus metonoB B Python. BriGop pematens B mopayne scipy.integrate, QpyHKuuu
solve_ivp, solve_bvp.

4. O0beM AUCHUNIMHBI U BUAbI Y4eOHOH padoThI

Cemectp
Bceero
Bux yueGHOR paboTs! 1 cemectp 2 ceMecTp
3F Axap. 3E Axap. 3E Axap.
9, 9, 9,
OO0mas Tpy10eMKOCTh 5 216 4 144 9 79
AHCHHUILINHBI
KonTakTHasi padoTa — ay1uTOpHBIE 3,78 136 2.36 85 1,42 51
3aHSATHS:
Jlexun 0,47 17 0,47 17 - -
[Tpaktuueckue 3ansatus (I113) 1,42 51 0,94 34 0,47 17
Jlaboparopusbie pabotsl (JIP) 1,89 68 0,94 34 0,94 34
CamocrositesbHas padora (CP) 1,22 44 0,64 23 0,58 21
KonTakTHas camocTosiTenbHas paboTa 0,2 - 0,2
CamocrosTenbHOE U3ydeHue pasaenos | 1,22 438 0,64 93 0,58 208
JUCITUTUTUHBI
Buabl KOHTpOJIS
JK3aMeH 1 36 1 36 - -
KonTakTHas camocTosiTenbHas paboTa 0,4 0,4 -
CaMOCTOSTENbHO N3YUYECHHE PA3/IETIOB 1 35.6 1 356 - i
JUCITUTUTUHBI
Buja nToroBoro KOHTpoJIs: JK3aMeH 3auer
Beero Cemectp
Bun yuebHo# paboThI I cemectp 2 cemectp
3E Axan. 3F Actp. 3 Actp.
9. 9. q,
OO0mas Tpy10eMKOCTh 6 162 4 108 9 54
AHCHMILINHBI
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KonrakTHas padora — ayiuTopHbIe 3,78 102 236 | 63,75 | 142 | 38,25

3aHATHSA:

Jlekiun 0,47 | 12,75 0,47 12,75 - -
[Tpaktrueckue 3ansatus (113) 1,42 | 38,25 0,94 25,5 0,47 | 12,75
Jlaboparopusbie paboTs (JIP) 1,89 51 0,94 25,5 0,94 | 255
CamocrositesibHas padora (CP) 1,22 33 0,64 17,25 0,58 | 15.75
KoHTtakTHas camocTosTenbHas pabota 0.15 - 0.15
CamocrosTenbHOE U3ydeHue pasaenos | 1,22 30 85 0,64 93 0,58 15.6
JIACIIUIUTHHBI

Buabl KOHTpOJIS

IK3aMeH 1 27 1 27 - -
KoHTtakTHas camocTosTenbHas pabota 0,3 0,3 -
CaMoCTOATENbHO U3YUYEHUE PA3/EIIOB 1 26.7 1 26.7 - )
JIACIIUIUTHHBI

Buj nTOroBoro KOHTpoOJIs: IK3aMeH 3auer

5.2 IncuunauHbl 4acTH, GopMHUpyeMoil y4acTHUKaMHU 00pa3oBaTeIbHbIX OTHOIIEHUH (00si3aTeIbHbIE
BapHATHBHbBIC T CHHUILIMHBI)

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUNIMHBI
«JlaGopaTopHbIil NPAKTUKYM 110 OPraHMYECKOl XUMUM»

1 Heab aMCUMIUIMHBI — TPUOOPETEHUE CTYICHTAMH OCHOBHBIX 3HAHUW W HABBIKOB JUIsS
OCYIIIECTBIICHUS] CHHTE3a OPraHUYECKIX BEUIECTB.

2 B pe3yabTaTe H3y4eHHUs IMCUUILIHHBI 00yYaIOMIMIACH 10JI2KEeH:

Obaadoams clieqyomMy KOMIETCHIIMSIMA U HHIUKATOPAMH UX JOCTHKCHUS:

VK-1.1; YK-1.2; YK-1.3; YK-1.4; YK-1.5; T[IK-2.1; I1K-2.2; I1K-2.3; TIK-3.1; T1K-3.2; I[TK-3.3.

3namo:

- TEXHHUKY 0€30MaCHOCTH B JIaDOPaTOPUHU OPraHUYECKOM XUMHUH;

- MIPUHIIMIIBI 0€30MIaCHOTO 0OpAIIeHNs C OPTaHUYECKUMU COCTUHEHUSIMU;

- METO/bI U BUJIBI XpoMaTorpaduu Jisl ONIPEACIICHHs COCTaBa PEAKIIMOHHON CMECH;

— TEOPETHYECKUE OCHOBBI CITOCOOOB BBIJICICHUS, OYUCTKA M UACHTHU(PUKAIIMN OPTraHUYECKUX
BEILIECTB;

- SKCIEPUMEHTAJIbHBIE METO/bl TPOBEIECHUSI OPraHMYECKUX pEeaKlMil, MPOTEKAIIUX IO
pa3IUYHBIM MEXaHU3MaM;

— OCHOBHBIE 00IIIM€ METOAMKH B3aUMHOM TpaHCPOpPMAIIUU KJIACCOB OPTaHUYECKUX COCTMHEHUI.

Ymems:

- MPUMEHATh TEOPETUYECKHE 3HAHUS U OSKCIEPUMEHTAJIbHBIE METOAbl HMCCIEI0BAHUS
OpPTraHUYECKON XUMUU NIPU pelIeHUH POo(heCcCHOHaTbHBIX 3a/1a4;

— chopmynupoBaTh MpodieMy U 000CHOBATH BEIOOP MPUOOPOB U IKCIIEPUMEHTATIBLHBIX METOIOB
MCCJICIOBAHMS, TIOCTABUTH IIEJIM U 33/1a4M U HAMETUTD MTYTH UX JTOCTH)KCHHUS;

— CHUHTE3UPOBATH COSAMHEHUS 110 MPE/IJIO)KEHHON METOJINKE;

— MIPOBECTH BBIJICICHHE M OYHMCTKY CHHTE3UPOBAHHBIX BEIICCTB HAa OCHOBE TEOPETHUYECKHUX
3HAaHUM 0 OPraHUYECKON XUMUU;

- BBIOMpATH PallMOHAIBHBIN CITOCOO BBIJEIICHUS U OYUCTKH OPTAaHUYECKOTO COSANHEHHS,

- MPENICTaBIATh JAaHHBIE J1a0OpaTOPHOTO HCCIEOBAaHHUS B BHIE TPaMOTHO OGMOPMIECHHBIX
METOJIHK;

— MPOBOJIUTh AHAJN3 M KPUTHYECKH OIICHUBATH IMOJTYYEHHBIC SKCIEPUMEHTAIbHBIC JTaHHEBIE,
00001aTh U 1enaTh 000CHOBAHHBIE BHIBOBI Ha 0a3€ MPOBEICHHBIX OIBITOB;

- BBIOpaTh coco0 UACHTU(DUKAIIMH OPTaHUIECKOTO COSTUHEHUSI.

Braoemy:

91



- KOMIUIEKCOM COBPEMEHHBIX OSKCHEPUMEHTAIBHBIX METOJOB OpPraHUYECKOW XUMHH JUIsS
pelIeHNs KOHKPETHBIX MCCIIEN0BaTENbCKUX 3a/1ay;

- 9KCIIEPUMEHTAIBbHBIMUA METOIaMU IIPOBEACHUSI OPraHUYECKUX CUHTE30B.

- OCHOBHBIMH METOJIaMH UACHTU(HUKAIIMA OPTraHUIECKUX COeTUHEHUN

- npueMamu 00pabOTKH U BBIZCTICHUS CHHTE3UPOBAHHBIX BEIECTB;

3HAHUSAMHU OCHOBHBIX 3aKOHOB OpPraHMYECKON XMMHH JJs COJEp)KaTelIbHOW HHTEpIpeTaliu
MOJIyYEHHBIX IKCIEPUMEHTAIbHBIX PE3YJIbTAaTOB.

3 Kpartkoe coaep:xaHue TUCHUILUIAHBI

Paznea 1. «IIpaBuia u meToabl padoThl B 1a00paTOPHU OPraHNYeCKOH XUMHUM)

1.1  IIpaBuna 6e30macHO¥ pabOTHI B Ja0OPATOPUU OPraHUUYECKONH XUMUHU

Bbe3zonacHble mpueMsbl 1 IpaBuIIa padOTHI B JIA0OPATOPUN OPraHUUECKOW XUMUH.

1.2 Meroasl paboThI B JIJAOOPATOPUU OPraHUICCKON XUMHH

OOmme wmeronsl paboTsl B JabopaTopuu oOpraHuueckoi xumuu. HarpeBanme. OXaxIeHHE.
IlepememmBanue.

1.3  JlaGoparopnas mocyaa, 000pya0oBaHue U TPHOOPHI

[Tocyna, Haubomnee yacto mpumensiemas B Jaboparopuu. [Ipubopsl 11t onpeneneHus: TeMieparypbl
iaBiieHus. Becel. Tepmometp. Poropubiit ncapurens. Pedpakromerp.

Paznen 2. «Metoabl HAeHTU(PUKALMU, OUMCTKH U BblJeJeHUs OPraHNYeCKUX cOeIMHeHn»

1.1  Xpowmarorpadus

Wnentudukanus opraHndeckux BELIECTB MOCPEICTBOM pa3inuHbIX BUIOB xpomatorpaduu (TCX,
xpomarorpadus Ha Oymare, wuoHooOMeHHas xpomarorpadus, BOIXX). Ilpumenenne TCX nmns
UACHTU(DUKAIIMN OPTaHUYECKUX COCAMHEHUH. ANCOPOEHTHI U DIIOCHTHI, ucnoibdyemble B TCX. Bribop
amoenTa. O6Hapyxenue BemectB. OOHapyxenue BemectB. Koadduuuent ynepxkuanus. Koapdurment
pacnpezenenus. Pabora ¢ kanuuisipaMu.

1.2 MeTo/1bl OUMCTKH KHAKUX BellecTB. [leperonka

DKCTpakuus, JUIsl U3BJICUYCHUS (BBIIACICHHUS) OPraHMYECKOro BEIECTBAa W3 BOJBI. DKCTPaKIUs C
IIOMOIIBIO JCJIUTEIBHON BOPOHKH. BrICylMBaHKue dKCTpakToOB ocymuTesneM. [leperonka. Buabl neperonku
(ppakumonHasi, BaKyyMHas, IeperoHKa ¢ mapom, npu arMocepHOM JaBJIeHUH ). BricylnBaHue >KUAKOCTEH.
Ocymmrenmu. OmpeneneHue TeMIepaTypsl KUIEHHS W Kodpduimenta mnpenomieHus. DpaxipoHHas
neperonka. Pa6ora ¢ ¢punbTpoBanbHOil Oymaroit. OTroHKa pacTBOPUTEIIS.

1.3 Meroabl 0O4MCTKHU TBEPABIX BemiecTB. [lepekpucTammsanus

Metoabl OUYMCTKM TBEpAbIX BemiecTB. Bosronka (cyomumarust). TemmnepaTypa BO3TOHKH H
TeMIeparypa IUIaBJIEHUS, BO3TOHsoUlerocss BemecTBa. Ilpubop mans Bosronku. [lepeocaxnenue.
[Tepexpucramnuzanus. Otanbl nepekpuctaumzanuu. [lonbop pactBoputens. HacelmeHHbI pacTBOp.
l'opsiuee ¢unbTpoBanue, BakyymHast punpTpanus. OnpeneneHue TemnepaTypsl IutaBieHus. Temmeparypa
IUIaBJICHUS CMEIIaHHOH MPOOBHI.

Paznen 3. «CuHTEe3 OpraHnyvecKux coeInHeHuin»

3.1  Cunresnl

[enu u 3aaun SKCIEPUMEHTa B OPraHUYECKOM CHHTe3€. TeopeTudyeckue OCHOBHI Ipoliecca. Boioop
ycnoBuid peakuuu. Pacuer cuHTe3a. OOmue mnpaBuia MOJrOTOBKM M MNPOBEAEHUS CHHTE3a. TexHHMKa
6e3omacHoctu. [Ipubop st mpoBeneHus cunte3a. llpoBenenue ombiTa. KoHTposb 3a X040M peakiMH.
Beigenenne, ounctka W aHanu3 nOpoaykra. CHHTE3bl BEIECTB pa3IMYHBIX KIACCOB OPraHUYECKHX
coequHeHui. [IpoBeneHne 3KCrepuMeHTaIbHBIX METOA0B UCCIEOBAHMS PEAKIIUH.

IIpoBenenue peaknii, IPOTEKAIOLIUX 110 MEXaHU3MaM:

- HyKJ1€0()UIIbHOTO 3aMEIIEeHUs — CHHTE3 raJIOr€HaIKaHOB;

- HYKJICO(WIBHOTO MPUCOCTUHEHUS — CHUHTE3 CIOXKHBIX 3(UpPOB KapOOHOBBIX KHCIIOT, aMHJOB
KapOOHOBBIX KUCIIOT, a30TCO/IEPKALINX alb/IETHI0B U KETOHOB;

- ANEKTPO(UIBHOTO 3aMELICHHUs B apOMaTHYECKOM sy — pEakLUUd HUTPOBaHMs, OpPOMUPOBAHUS,
CyIb(UPOBAHNUS;

- peakuuii AMa30TUPOBAHUA U A30COUYETAHMS;

- peakIuii OKuCIeHUs (CHHTE3 aleToHa, 1,4-0eH30XnHOHA, OCH30MHOM KUCIIOTHI) U BOCCTAHOBJICHUSI.

4 O0bem yueOHOM TMCUMILINHBI.
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O0beM TUCUUIIMHBI
Bua yueOHoii padoThI
3F Axkan. | Actp.
4. 4.

O01mas Tpya10eMKOCTb 1N CHUNITHHBI 5 180 135
KonrakrHas pa0dora — ayIMTOPHbIE 3aHATHA: 0,89 32 24
JlabopaTtopusie paboTs (JIP) 0,89 32 24
CamocrosiTesibHas padoTa 411 148 111
KoHTakTHas camocTosTeNbHas paboTa 411 0,2 0,15
CaMocTOsATEIbHOE NU3YUYEHUE PA3AEI0B IUCHUIIMHbI ’ 147,8 | 110,85
Bua uToroBoro KOHTpoJIf: 3auer

AHHOTanuA padoyeil NPOrpaMmMbl AUCHUNIMHBI
«Pu3nyeckass XMMHUS MaTePHAJIOB /151 GOTOHMKH U FJIEKTPOHUKI)

1 Henp aucuumimHbl — GpopMupoBaHue 0a30BOro 00beMa 3HAHHH O 3aKOHOMEPHOCTSIX CTPOCHUS
aMOP(HBIX M KPUCTAUIMYSCKUX MaTCPUAIIOB, B3aMMOCBSI3U BHYTPCHHET'O CTPOCHHS C BHEUIHEH (GopmMoil u
(GU3UKO-XMMHUYCCKUMH CBOMCTBAMH MaTEPHAJIOB, 3aKOHOMEPHOCTSAX MPOXOXKICHUS CBETa Yepe3 TBEpP/IbIC
Tesa, Han0oJIee BAKHBIX ONITUYCCKUX U JUICKTPHUCCKHUX XaPaKTEPUCTHKAX MaTePHAIOB.

2 B pe3yJibTaTe H3y4eHusi JUCIUTLIMHBI 00YYAIOIIMIACS TOJI/KEH:

Obnadamyp CIEAYONIMMA KOMIIETCHIIUSAMHU ¥ WHAUKATOPAMH UX TOCTHKCHUS:

IIK-1.1; TIK-1.2; I1IK-1.3; I1K-3.1; T1K-3.2; I1K-3.3

3name:

— OCHOBHBIC NPEJCTABICHHUS O CTPOCHUH aMOP(HBIX M KPUCTAUIMUECKHUX MaTepHAJIOB, 3aKOHBI
OrpaHeHHs KPUCTAIUIOB, SJIEMEHTBI M TECOPEMbI CHMMETPHH;

— O CBSI3U CHMMETPHH BHYTPEHHEIO CTPOCHHS KPHCTAIMUCCKUX MATECPHAIOB M CHMMETPUHU HX
(bHU3UUECKUX CBOIMCTB, B TOM YHCIIE CHMMETPUH BHEIITHETO 00JIHKa;

— 0 CBSI3M OCOOCHHOCTEH HAHOHEOIHOPOTHOTO CTPOCHUS CTEKOJI C MX (PH3UUCCKUMHU CBONCTBAMU;

— 3aKOHOMEPHOCTH TPOXOXJICHUS HEMOSIPU30BAHHOTO M TOJSPU30BAHHOTO MApaJICIIbHOTO H
CXOJISIIETOCS CBETA CKBO3b KPUCTAILIBI PA3HBIX KPHCTAIOrPAUIECKUX KAaTeropuii 1 aMop(HbIC Tea

Ymemn:

— WCIOJIB30BaTh 3aKOHBI KPUCTAIUIOTpAQHH MIPU ONPEICIICHUN CUMMETPHH KPUCTAILIIA;

— HCIOJB30BaTh MPSAMBIC CTPYKTYpPHBIE METOJbI W METOJbI KOJICOATEIbHON CIEKTPOCKOIUHU IS
aHayM3a OJIVDKHETO MOPs/Ka B CTEKIIaX M HA4albHBIX CTauil UX (pa30BOTo pas3jieicHus

— COIOCTaBJISATh OCOOCHHOCTH CTPOCHUS KPUCTALIA C MPEIoIaraéMbIMU CBOMCTBAMH MaTepHasia
1T QOTOHHMKH U DJICKTPOHHUKH

— MPUMEHSTH PACUCTHO-aHATUTUICCKHAE METO/IBI /T IPOTHO3UPOBAHUS CBOWCTB CTEKOJI U CUTAJIJIOB

- aHAJIM3UPOBATH TUDJICKTPUYECKHE U ONTUYCCKHE CBOMCTBA aMOP(PHBIX M KPUCTALTHYECKUX TEN C
TOYKHU 3PEHHUS OLEHKU MX KAaueCTBa U MPAKTHIECKOTO MPUMEHEHUS

Braoemy:
— KAYeCTBEHHBIM WM KOJMYCCTBCHHBIM HABBIKOM OIMCAHHUS CTPOCHHS M CBOWCTB KPHUCTAJUIOB H
HEKPUCTAJUTHYECKUX Tell, 00yCIIOBJIEHHBIX ux BHEIIIHENR u BHYTpEHHEH CUMMETpHEH,

KPUCTAIIOXUMUYECKMMH OCOOEHHOCTSIMU CTPYKTYPBI, CTPOCHHUS B MaciITabe OJIMKHETO U CPEHETO0 MopsiIKa

— METOAAMH  MCCIIEOBAHUS  JUAJIEKTPUYECKMX W  ONTHMYECKHMX CBOMCTB  aMOpP(HBIX H
KPHUCTATNIMYCCKUX MaTCpUaioB

3 Kpartkoe conep:kaHue JMCIHHUIITHHbI

Pa3nea 1. Ctpoenune aMop(HBIX H KPUCTAIUINYECKHX MAaTEePHAJIOB.

1.1. Beenenue.

VYnopsogoueHue B TBEpAbIX Telax — KpHUCTAJUIMYECKash pelieTka, CeTka 3axapHaceHa,
HaHOHEOJHOPOJHOE CTPOCHHME CTEKJa Kak ero YyHHMBepcalbHOe cBOHCTBO. OOmas XxapakTepuCTHKa
KPHUCTAIIIMYECKOT'O COCTOSIHUA. MOHOKpI/ICTaJ'IJ'II)I, MOJIMKPUCTAJLIIBI, TCKCTYPHBI, )KUAKUC KPUCTAJIJIbI, CUTAJIJIbI,
cTeKna. MaKpOCKONMYECKHE XapaKTEPUCTUKH KPHUCTAUIOB - OJHOPOJHOCTb, AaHM3OTPOIHS, CHUMMETpHS,
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CIOCOOHOCTh K camoorpanenuto. [lonsrue raburyca Kpuctayuia. DJIEMEHTHl MPOCTPAHCTBEHHOM PELIETKH
KPHUCTAJIOB: y3€ll, psifl, JI0CKas CeTKa.

1.2. OcHOBHBIE 3aKOHBI OTPAHEHHUS KPUCTAJIIIOB.

CummeTpusi BHEIIHEro OOJIMKa W BHYTPEHHErO CTPOEHMs KpUCTA/UIa; OrpaHKa KpUCTalla,
KpucTaJmueckas pemerka. CHMBOIIBI TpaHel U HanpaBieHU B kpuctamie. MHaexkcsl Musuiepa, napameTpsl
Beiicca. 3akon mocrosincTBa yriioB (H. CteHoHa). 3akoH palMoHAIBHBIX MapaMeTpoB, 3akoH ['arou, 3aK0H
bpase.

1.3. Kpucramiorpadgudeckue mpoeKIuu KpUCTaIOB.

Ilonartue mnonspHoro komiuiekca. Cdepuueckas mnpoekuus. Crepeorpaguueckas IpPOEKIHS.
I'nomoctepeorpaduyeckas nmpoekius. OnpeneneHrne CMMBOJIOB IpaHeil u pedep. 3aKoH 30H.

1.4. CummeTpust KpUCTaUIOB. TOYEUHBIE TPYIITBI CHMMETPHH.

[lonatne o0 cUMMETpUU. DIEMEHThl CUMMETPHH KOHEUHBIX (PUTYp: MIOCKOCTh CUMMETPUH, LIEHTP
UHBEPCUH, NPOCThbIE TOBOPOTHBIE, HMHBEPCUOHHBIE U 3€PKAJIbHO-IIOBOPOTHBIE OCH CUMMeETpuu. Teopemsl 0
CJIO’KEHHUH DJIEMEHTOB CUMMETPHH. AHATUTHYECKAs 3aIHCh IPeo0pa30BaHNii CHMMETpUU. ToYeuHbIe TPYIIIbI
CUMMETPUHU: €IMHUYHBIE M CHUMMETPHYHO- paBHble HampasieHus. Kpucramiorpaduueckue kareropuw,
cuHronuu. BeiBoa 32 ToueuHbIx rpynn cuMmmerpuu. Kiaccel cummerpun kpuctamios. KpaTHocTe rpymimn
CUMMETPHH. CumMBonmka rpynmn CUMMETPHUH: yueOHas, MEXyHapOaHas, Hlendunuca.
Kpucramnorpaduueckast cucrema KOOpIuHaT.

1.5. CummeTpHs BHELIIHErO O0JIMKA KPUCTAIIOB.

@®opmbl kpuctayuioB. YactHas u oOmue mpocThie (OpMBl KpHCTAIOB. OTKPBITHIE M 3aKpBITHIC
npoctblie Gpopmsbl. [IpocTeie hopMbl KpucTauioB HU3LeH kareropuu. IIpocteie popMbl KpUCTAIIIOB CpeHEH
kareropuu. [IpocTeie popmMbl KpUCTAIUIOB BhICIIEeH KaTteropuu. OnpenereHne TOYeYHON TPyl KpUCTalIa
no ero BHemHeMy o060muky. IlocTpoeHne rHoMocTepeorpaguuecKux MPOEKUUH KPUCTANIUNYECKUX
MHOTOTPaHHHKOB.

1.6. Di1eMeHTBI CUMMETPUN KPUCTAIUIMYECKUX CTPYKTYP.

[IpoctpanctBennbie rpynnsl E.C. ®@enoposa. IIpocTpaHcTBEeHHasi pelieTka — TJABHBIM AJIEMEHT
CUMMETPUU KPHCTAIUIMYECKUX CTPYKTYpP, T'€OMETPHUUECKOE IPEJCTABICHUE TPEXMEPHOH NEepHOAUYHOCTH
pacrojioKeHUs aToOMOB, MOHOB, MOJIEKYN. JieMeHTapHas sueiika: 14 pemerok bpase. basuc sueiiku.
TpaHCIAMOHHBIE 3JIEMEHTBl CUMMETPUHU: TUIOCKOCTH CKOJIB3SIILIEr0 OTPaXXeHUs1 1 BUHTOBBIE OCH. Teopemsl 0
COUYETaHWM omepanuil cUMMETpUH cTpykTyp. OOmue npexacrapineHuss o 230 mpoCTpaHCTBEHHBIX Ipymiax,
OPUHLIMNBL KX BbIBOAA. CHMBOJMKA INPOCTPAHCTBEHHBIX Trpynn. [IpaBuibHBIE CHCTEMBI TOYEK, HX
xapaktepucTuku. OOpaTHast pemerka.

1.7. OcoGeHHOCTH CTPOEHUS CTEKII000Pa3HBIX TeI

Omnpenenenne monsTHii "crekno", "creknoobpasHoe cocrosinue", "crexioBaHue". OCOOEHHOCTH
CTEKJIOBHJIHOTO M KPHCTAJJIMUYECKOro COCTOsSHUS BemiecTBa. CrocoObl OMHMCAaHUS CTPYKTYPHI CTEKOJ.
OcHoBHbIE TUTIOTE3bI cTpoeHHs crekna. Cerka 3axapuacena. [IpaBmima 3axapuaceHa M WX COBpEMEHHas
TpakToBKa. DIIyKTyallMOHHAsI T€OpUs HAHOHEOIHOpPOAHOTo crpoeHus crekon Ilopaii-Kommma. Ilonstue o
CTeKI000pa3zoBaTesiiX M Moau(duKaropax, MOCTHKOBBIX W HEMOCTHKOBBIX aroMax KHCJIOPOJa.
Kpucrannoxumudeckuii NMOAXOA K ONMCAHHUIO CTPOECHHS CTEKJIA, €ro JOCTOMHCTBA WM OIPaHUYECHMS.
MUuKpOHEOJHOPOJHOE CTPOEHHE CTEKIIO00PA3yIOIINX PACIIaBOB U CTEKOJ.

CTpyKTypHBIE IapaMeTpbl CTEKOJ: CTENEHb CBA3aHHOCTH CETKH, CHJIa IOJISI KaTHOHA, NMPUPOAA U
SHEPTusl CBSI3U, NOJIAPU3YEMOCTh, AIEKTPOOTPULIATEILHOCTh KATHOHOB. OCOOEHHOCTH CTPOEHHUS Pa3IUYHbIX
IPYII CTEKOJ — CHIIMKATHBIX, OOpaTHbIX, GochaTHbIX. COBpeMEHHBIE MPEACTABIECHUS O CTPOCHUU CTEKIIA.
Cutaiel, UX CTPYKTypa U CBOWCTBA.

Pazgen 2. B3ammopeilicTBHe DJJIeKTPOMATHUTHOIO HM3JY4YeHHMs C TBepAbIMH TeJaMH:
TeopeTH4YecKHe OCHOBBI.

IIpupona cBera. OCHOBHBIE XapaKTEPUCTUKH CBETOBOM BOJHBL. BuIpl mnomsipuzanuy cBeTa.
[Toxazarenb npenoMiIeHUs - BaKHEWIIas ONTHYECKas XapakTepucTuKa BemiecTBa. DakTophl, BIUSIONIUE HA
NoKasarenb IpesomiieHus. MeTolbl M3MepeHMsl IoKasareis mnpeinomiieHus. [loBepxHocTH nokazarenei
MPEOMJIEHUS] KPUCTAJUIOB Pa3IMYHbIX KaTeropuil u amop¢HsbIX Tel. /[BoitHoe nydenpenomiienue. BomHoBbie
nosepxHocTu. [Toctpoenus ['tolireHca Uit pa3in4HbIX CllydaeB MaJeHUs CBeTa Ha Kpucraml. OnTudeckas
WHAMKATpUCa U €€ HMCMOJIb30BaHUE JJISi XapaKTEPUCTUKH ONTUYECKUX CBOMCTB TBepHbIX Teid. ['eHepanus
BTOPOH ONTHYECKOM rapMOHUKU HELIEHTPOCUMMETPUYHBIMH KPUCTANIAMH, CUTAJIaMH, KepaMHUKOH, (a3oBo-
HEOJIHOPOIHBIMH CTEKJIaMHU.
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Paznen 3. IlpumeHeHMe ONTHYECKUX M IMIJIEKTPUUYECKHX METOA0B I AHAJM3a CBOWCTB
KPHUCTAJINYECKHX U aMOP(HBIX TeJl

[IpoxoxaeHne MIOCKOMAPAIENbHOIO MOHOXPOMATHYECKOTO CBETa M MOJIMXPOMATHUYECKOTO CBETa
yepe3 CHUCTEMY «IIOJIIpU3ATOp-UCCiIeyeMblil oOpa3zem-ananuzarop». Pa3znocts xoma BonH. KBapieBbie
KOMIICHCATOPbl, WX Ha3HA4YeHHWEe, BHJbL. VHTEeppepeHIIMOHHAas OKpacka KpucTamuioB. [IpoxoxaeHue
€CTECTBEHHOI'O CBETa 4epe3 CHCTEMY <«IIOJIsIpU3aTop-uccienyemMblii obpasel-aHanuszarop». MccrnenoBanus
KPUCTAIJIOB B cxojsmeMcst cBete (koHockomus). [Tbe30onTrueckuii 3 PeKT B KpUCTAIUIAX U CTEKIIAX U €ro
MPUMEHEHHUE JJIs OLICHKH KauecTBa MaTeprasoB.

MeTobI HCCIe0BaHUs IUIIEKTPUUECKHX CBOIMCTB BEIIECTB ¥ MAaTEPHAJIOB B AHana3oHe gacToT 10! -
10Y T, Jlmsnexrpuyeckue CBOWCTBA CTEKON, CHTAIUIOB, KEPAMUKH HA PaJMovacToTax, B auanasone CBY, Ha
CyOMUJUIMMETPOBBIX ~ BOJHAX, TeMmIepaTypHble W  YacTOTHbIE  3aBUCHUMOCTH. TecTupoBaHue
CErHETORJICKTPUYECKUX CBOMCTB METOJAMHU JMAJIEKTPUUYECKOM CHEKTPOCKONMUU U TEHEepalud BTOPOU
ONTUYECKOIN rapMOHUKHU.

4 O0bem yueOHOH THCHMIIINHBI

O0BbeM TUCHHUIIIHHEI
Bup y4eOHoii padoThI Axax. | Actp.
3E
q. q,
O01masi TPy10eMKOCTh TUCIHILIHHBI 3 108 81
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 15 48 36
Jlekuun 1 32 24
[Tpaktuueckue 3ansatus (I113) 0,5 16 12
CamocrosiTejibHasi padoTa 15 60 45
KoHTakTHas camocTosTebHas paboTa 15 0,4 0,3
CamocTosiTeIbHOE U3YUCHHE Pa3/IeTIOB JUCIIUILIMHBI ' 59,6 44,7
Buja koHTpOJS:
Buj nTOroBoro KOHTpoJIs: 3auer ¢ OLEHKOM
AHHOTaIUs padoyeil MPOrpaMMbl AU CHUILIMHBI
DJIEKTPOTEXHUKA W MPOMBIILIEHHAS YJIeKTPOHHKA
1. Heab aucuMMIMHBI — (QOpPMHUPOBaHHE Yy OOYYAIOUIUXCS KOMIIETEHIIMH, 00ecrneunBaromnx

TEOPETHYECKYI0 U TPAKTHUYECKYI0 TOATOTOBKY BBITYCKHHKA, YMEIOIIETO BBHIOMPATh M HKCILUTYaTHPOBATH
3JIEKTPOTEXHUUYECKUE U 3JIEKTPOHHBIE YCTPOMCTBA, BIAACIOLIEIO HaBbIKAMHU MCIOJIb30BAaHUSI COBPEMEHHBIX
WH()OPMAIMOHHBIX TEXHOJOTHUN JUIsl aBTOMATHU3UPOBAHHOTO MOJEIHUPOBAHUS U pacueTa AJIEKTPUUYECKUX U
3JIEKTPOHHBIX IENeH.

2. B pe3ysabTare nzyueHus TUCHUINJIHMHBI 00YyYAOMINIACS T0JIKEH:

OO6nagath CHeayIOMMMHA OOHIEPOPECCHOHANBHBIMU KOMIIETEHIIUSIMU U WHAUKATOPAMH UX
IOCTH)KEHHS

OIIK-1, OIIK-1.1, OIIK-1.2, OIIK-2, OIIK-2.1, OIIK-2.2.

Buame:

- OCHOBHBIE TIOHSTHS, ONIPEACIICHUS M 3aKOHBI JIEKTPUUYECKUX LENeH;

- METOJBl aBTOMATH3WPOBAHHOTO MOJCIMPOBAHUS, aHAM3a M pacyera Ienedl MOCTOSTHHOTO |
MEPEMEHHOTO TOKOB, METOJIOJIOTHIO JIEKTPOTEXHUYECKUX U3MEPEHMUIA;

- YCTPOWCTBO ¥ MPUHIMIBI PAOOTHI AIEKTPOTEXHUYECKOTO U DIEKTPOHHOTO OOOpYIOBaHUS,
TpaHcPOPMATOPOB, MIEKTPUIECKUX MAIINH, UCTOYHUKOB TUTAHMSI.

Ymemn:

- IPUMEHSITh TEXHOJIOTHH aBTOMATU3UPOBAHHOTO MOJISTMPOBAHMUS, aHAIN3a, PacyeTa U dKCILUTyaTaluu
AJIEKTPUIECKUX CETEH, MPOMBIIIIIEHHOTO JIEKTPOOOOPYI0BAHUSI M SJIEKTPOHHBIX TPHUOOPOB;

- BRIOUPATH DJEKTPOTEXHUUECKOE U DNIEKTPOHHOE 000pYI0BAaHUE AJIsl PEIICHUS 33/1a4 TPOSKTUPOBAHUS
U pealn3aIui XUMUKO-TEXHOJOTHYECKHUX MTPOIIECCOB U TTPOU3BOICTB.

Bnaoems.:
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- METOJI0JIOTHEN aBTOMATHU3MPOBAHHOTO MOJEIMPOBAHUS U pacueTa 3JIEKTPUUECKUX U AIEKTPOHHBIX
HIeTIei;

- TPAKTUYECKHMMH HABBIKAMH pPaOOTBI C JJIEKTPOTEXHUYECKOW ammapaTypol U SJICKTPOHHBIMH
YCTPOMCTBAMU.

3. Kparkoe cogep:kanue JUCHUIINHBI.

BBenenue. Ilpenmer, OCHOBHbIE MOHSATHS, METOAOJOTUSA JJIEKTPOTEXHUKU M MPOMBILIIEHHOU
ANIeKTPOHUKH. KpaTkue ncropuueckue cBeleHHs. 3aJa4d ¥ MECTO JUCIUIUIMHBI B MOATOTOBKE OakaiaBpa
XUMUYECKON TEXHOJOTHH.

Pa3zpnea 1. JjekTpuyeckue nenu

1.1.  OcHoBHbIE ONpeIeICHUSs, OIMCAHUS TAPAMETPOB U METO/IOB pacyeTa dJIEKTPUUECKUX LIeTIeH

OcHoBHbIE MOHATHS U 0003HAYEHHUS DJIEKTPUUECKHX BEJIIMYMH U DJIEMEHTOB DJIEKTPHUYECKHX IIeren
(T'OCT 19880-74, TOCT 1492-77, I'OCT 2.730-73, T'OCT 1494-77). VICTOYHMKHM ¥ HPUEMHUKU
anekTpuyeckoil sHepruu. OCHOBBI 3JeKTpoOe3onacHOCTH. CXeMbl 3aMelleHUsl SJIEKTPOTEXHHUUYECKHUX
YCTPOMCTB.

OcHOBHBIE TOHATHS TEOPHH JJeKTpudeckux 1eneil. Kiaccudukanus 1eneil: JMHEHHbIE |
HEJIMHEWHbIE, HEPA3BETBICHHbIE U Pa3BETBICHHBIC, C OJHUM U HECKOJbKMMM HCTOYHHKAMHU IUTaHUS, C
COCPEIOTOYEHHBIMU U PACIIPECICHHBIMU ITApaMETPaMHU.

OcCHOBHbIE MPHUHLMIIBI, TEOPEMbl M 3aKOHbl JJIEKTPOTEXHUKU. [IpuHIMI HenmpepbIBHOCTH
(3aMKHYTOCTH) 3JIEKTPUUYECKOT0 TOKA U MarHUTHOTO 1MoToKa. 3akoHbsl OMa u Kupxroda.

MeTopl MOIETMPOBAHUS, aHAJIN3a U pacyeTa JIMHEHHBIX 3JIEKTPUUECKUX LIeTel OCTOSIHHOIO TOKaA.
AHanmu3 M pacyeT pa3BETBIEHHBIX 3JIEKTPUUECKUX IENeH C HECKOJbKUMHU HMCTOYHUKAMU MUTAHUS MyTEM
COCTaBJICHUSI U pElICHUs CHCTEM YypaBHEHMH o 3akoHaM Kupxroga, mpuMeHEHHs METOIO0B Y3JIOBBIX
MOTEHMAIOB U SKBUBAJIEHTHOTO AKTUBHOT'O JIBYXITOJIFOCHUKA.

OcHoBHbIE CBOICTBa M 00JacTH NPUMEHEHMS] MOCTOBBIX I€MEH, MOTEHIMOMETPOB, JEIHUTEIEH
HaIPsKEHUS U TOKA.

Marpu4Hnas 3an¥ch ypaBHEHHH 1ieniell B 00001eHHBIX (hopMax.

1.2, DaexkTpuyeckue u3MepeHHs U NPUOOPHI

Metoapl  M3MEpEHMsI  JJIEKTPUYECKUX  BEJIIMYMH: HpsMble U KOCBEHHbIE. AHaJIOTOBbIE
AIEKTPOU3MEPUTENbHBIE U IU(PPOBBIE AIEKTPOHHBIE MPUOOPHI: YCTPOMCTBO, MPUHIUI JEHCTBUS, 00JIaCTH
IpUMEHEHUs. VI3MepeHne 3JeKTPUUYECKHUX BEJIUYMH: TOKOB, HANpPSIKEHWH, CONPOTUBICHHM, MOLIHOCTH U
JHEPTUU.

1.3.  AHaau3 ¥ pacyeT JMHEHHBIX 1eneil mepeMeHHOro ToKa

CrnocoOwl mpezacTaBineHusi (B BHUJE BPEMEHHBIX JHarpaMM, BEKTOPOB, KOMIUIEKCHBIX 4YHCEN) U
napaMeTpsl (aMIUIMTY/a, 4YacTOTa, HavyalbHas (a3a) cuHycouJanbHbIX (YHKIUN. MrHOBEHHOE, cpenHee U
JENCTBYIOIIEE 3HAYECHUSI IEPEMEHHOTO CUHYCOMIAJIbHOTO TOKA (HATIPSIKEHMUS).

AKTHBHOE, PEaKTUBHOE U MOJHOE COMPOTHUBIIECHUS BETBH. Da30Bble COOTHOLIEHUS MEXIY TOKOM MU
HanpspkeHreM. MOIIHOCTh B HemsiX nepeMeHHoro Toka. Koagduuuent momHoctu (COS([1)) U ero TeXHUKO-
SKOHOMMYECKOE 3HaUYEHUE.

[Ipumenenne anreOppl KOMIUIEKCHBIX YHCENl B D3JEKTpPOTeXHHKe. KOMIUIEKCHBI METOoA pacueTa
JUHEMHBIX CXeM Ieneil nmepeMeHHoro Toka. KommiekcHoe conpoTUBIEHHE U KOMIUIEKCHAs! IPOBOJIUMOCTD
BeTBHU. KoMmIiekcHas MOIHOCTh U OalaHC MOIIHOCTH B LIETISIX IEPEMEHHOI0 CHHYCOUIaIbHOTO TOKA.

Pe3oHaHCHBIE SIBJEHMS B 3JIEKTPUUECKUX LIETIAX, YCIOBUS BOSHUKHOBEHHUS, MPAKTUYECKOE 3HAYCHHE.
Pe3onanc HanpskeHHii M TOKOB. HacTOTHBIE CBOMCTBA LIENEH MEPEMEHHOIO TOoKa. [IoHsATHE O MMHEWHBIX
YyeThIpexmnoitocHuKax. [loHaTre o0 3/1eKTpUUecKuX HensX ¢ MHAYKTUBHON (MarHUTHOMN) CBSI3bIO.

Amnanu3z 1 pacder Tpex(aszHbIX Lenei mepeMeHHOro Toka. JiaeMeHThl Tpex(dasHbix nemneil. CrocoOs
n300paxeHust U coenuHeHus (a3 Tpex(asHOro UCTOYHUKA MUTAHUS U MPUEMHHUKOB 3Hepruu. CoeanHeHne
NOTpeOUTENeH PIEKTPOIHEPTUH 3BE3I0H U TPEYrOJIHUKOM. Tpex- M 4eThIPEXIPOBOJIHBIE CXEMbl MHTAHUS
npueMHukoB. Hasnadenme He#lTpampHOoro mpoBojma. MomHocTs Tpexdaznoit menu. Koadpdumment
MOITHOCTH. TexHuKa 0e301MacHOCTH MPH IKCILTyaTallui YCTPOUCTB B TpeX(ha3HbIX LETsIX.

[Ipumenenue a8 aBTOMATU3MPOBAHHOIO MOJEIMPOBAHHUS U pacyeTa Leneil MporpaMMHBIX
NPOJYKTOB, pa3padOTaHHBIX Ha Kadezpe, a Takxke makeroB nmporpamm «Multisimy, «Mathcady», «Excel».
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Pa3nea 2. DiieKTpOMarHuTHbIE YCTPOHCTBA U 3JIeKTPHYECKHE MaIIMHbI

2.1. Tparcdopmatopsl

Hasnauenue u o06nacTu mnpuMeHEHHs TpaHc(hopMaTOpoB. YCTPOWCTBO M MPHUHLUI JCHCTBHS
onHo(dazHoro TpaHchopmMaropa.

AHanm3 3J1eKTPOMarHUTHBIX MIPOIIECCOB B TpaHC(HOpMATOpPE, CXeMa 3aMEIICHHUS.

Ilorepu oHeprum B TpaHchopmaTtope. Buemnue xapakrepuctuku. IlacnopTHele JaHHbIE
TpaHnchopmaropa 1 onpeaeeHne HOMUHAIBHOTO TOKA, TOKa KOPOTKOTO 3aMBIKaHUS B IIEPBUYHON OOMOTKE U
U3MEHEHUs HalpsKEHUs Ha BTOPUYHOM 0OMOTKE.

2.2. ACUHXPOHHBIE MallTUHbI

YCTpoicTBO U MPUHIUN JIEHCTBHUA Tpex(a3HOro aCHHXPOHHOTO AJIEKTPOABHraTens. Bpamaromeecs
MarHuTHOe moje craropa. MaruutHoe nosne MamuHbl. DJIC o6MoTOK cratopa M poTopa. CKOJIbXKEHHE.
YacToTa BpalieHus potopa. DJIeKTPOMAarHUTHBIH MOMEHT. MexaHuueckue u paboune XapakTEPUCTHKHU.

OHeprerudeckue nuarpammel. [lacnopTHele qaHHbIE.

[Tyck acHMHXpPOHHBIX ABHTraTeliel ¢ KOPOTKO3aMKHYTHIM M (a3HbIM poTopoM. PeBepcupoBanue u
pEryJINPOBAHUE YaCTOTHI BPAILIEHUS POTOPA.

Pa3nea 3. OCHOBBI 2JIEKTPOHUKH

3.1. DnemenTHas 6a3a COBPEMEHHBIX IEKTPOHHBIX YCTPOICTB

VYcnoBHble 0003HaYEHMSI, IPUHLIMIT AEUCTBUS, XapaKTEPUCTUKNA U Ha3HAYEHHUE IOJIYIPOBOIHUKOBBIX
JMOJI0B, TPAH3UCTOPOB, TUPUCTOPOB.

WuTerpanbHble MUKPOCXEMBI, UX Ha3HAUYCHUE, KiacCU(UKAIIUSI M MAPKHPOBKA.

3.2. McTOYHUKYM BTOPUYHOTO 3JIEKTPONUTAHNS U YCUIIUTENN MIEKTPUUECKUX CUTHAIIOB

[TomynpOBOTHUKOBBIE BBIPSIMHUTEIHN: KIACCU(PUKAIMSA, OCHOBHBIC IapaMeTphbl. DIEKTPUYECKHE
CXEMBI U IIPUHIIUI PAOOTHI BBIIPSMUTENS. DISKTPUUECKUE PUIBTPHI.

Knaccugukanys v OCHOBHBIE XapaKTEPUCTUKU YCUIUTENEW. AHanu3 padoThl OJHOKACKAIHBIX U
MHOI'OKacCKaJHbIX ycuiuTeneil. OOpaTHble CBA3HM B ONEPAllMOHHBIX YCHJIUTENAX, UX BIMSHUE HA IapaMeTphl
U XapakTepuCcTUKH ycunutens. OCHOBHBIE TUIIBI ycunuTenel Ha 6aze OVY.

4. O0beM y4eOHOH JUCHHUILINHBI.

O0BbeM THCHHUILINHBI
Buj yueOHoi1 padoThI
3E Axan. | Actp.
4. 4.
OO0wmast TpyA0E€MKOCTb AUCHUILINHBI 5 180 135
KonraxkTHasi paboTa — ayAuTOPHBIE 3AHATHA: 1,33 48 36
Jlexun 0,4 16 12
JlaGopatopusie 3ansaTus (JI3) 0,9 32 24
CamocrositeabHas padora (CP) 3,67 132 99
KoHTposibHBIE pPabOTHI 1 36 27
KonTakTHas camocTosTenpHas paboTa 0,4 0,3
2,67
CamocTOsITeTbHOE H3YUCHHE PA3/IeTIOB JUCITUTLIMHBI 95,6 71,7
Bua uTOroBoro KOHTpoJIs: 3adeT ¢ OLIEHKOM

AHHOTaN U K padoueil mporpaMMe IMCUMILIHHBI
«Qmmca KOHl]eHCI/[pOBaHHOFO COCTOSAHUS»

1. leab AMCUMIVIMHBI — MIPUOOPETEHUE CTYACHTaMU 3HAHUN IO OCHOBHBIM pazfienaMm (U3MKU U
YMEHUIO IPUMEHATh UX B IPYTUX €CTECTBEHHOHAYYHBIX TUCLUIINHAX.

2. B pe3yabTare H3y4eHUs! JUCHUILIMHBI 00YYAKOLIUIICS J0JI/KEH

Obnadamye cleayOMUMU KOMIIETCHIUSAMHU H UHAUKATOPAMH UX TOCTH)KEHUS:

IK-1.1, TK-1.2, TIK-1.3.

3nams:
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- (usnueckue OCHOBBI (PHU3UKM KOHJCHCHPOBAHHOTO COCTOSIHUS; CMBICH (DyHIaMEHTAIbHBIX
bu3nYecKuX 3aKOHOB, NMPUHIMIIOB U IMOCTYJIAaTOB; UX (HOPMYJIUPOBKU U TPAHUIBI PUMEHUMOCTH; CBS3b
HIHPOKOTO Kpyra GU3HUECKUX SIBICHUN C PyHAAMEHTaTIbHBIMUA IPUHIIAIIAMY ¥ 3aKOHAMHU (DU3HKU; OCHOBHBIC
METO/IbI PEIICHUS 33]1a4 110 OMUCAHUIO (PU3UYECKUX SIBICHUM.

Ymems:

- IIPUMEHATh TEOPETUUYECKNE 3HAHUS U SKCHEPUMEHTAIbHBIE METOJbl UCCIEIOBAHUS MIPU PELICHUU
npodeCCHOHATBHBIX 3a/1a4; MPOBOAMTH pACUeThl, OCYLIECTBIATh aHAJIU3 W HAa OCHOBE 3TOTO JeJaThb
000CHOBAaHHbIE BBIBOJIbI; AHAIM3UPOBATH PE3YJIbTaThl HAOMIOJEHUN U SKCIEPUMEHTOB C MPUMEHEHUEM
OCHOBHBIX 3aKOHOB W MPUHLMUIOB (DU3UKHU; OMpPEneisaTh XapakTep (PU3NUYECKHX MPOIECCOB MO KOMILIEKCY
HKCIEPUMEHTAIBHON HMH(OpPMAIMK TpPUd TOMOIIM TpaduKoB, TaOMUIl M YpPaBHEHUH; NPEACTaBIATH
00paboTaHHYIO KCIIEPUMEHTAIBHYIO U TEOPETUYECKYIO HH(OPMALIKIO B YCTHON U MTUCbMEHHOU (OopMe, B TOM
YHCJIE C UCITIO0Ib30BAaHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJIOTUH.

Braoemy:

- HaBBIKAaMU 0OOCHOBAHMsI CBOUX CYXJIEHUH W BBHIOOpA METOa UCCIET0BAaHM; ClIOcCO0aMH TIOUCKA U
aHaJIM3a HayYHO-TEXHUYECKOM JINTepaTyphl.

3 Kpartkoe conep:xanue JMCIHUITHHBI

Pasznea 1. Di1eMeHTBHI KBAHTOBOI CTATHCTHKH.

1.1. DnemenThl KBaHTOBOH craTucTHKU. KBaHTOBas cucrema M3 OAMHAKOBBIX yacTull. [IpuHImn
TOKJIECTBEHHOCTH OJMHAKOBBIX dacTull. CHUMMETpUYHBIE U HECUMMETPHUYHBIC BOJHOBBIE (YHKIIHH,
OIMCHIBAIOLIUE COCTOSHUS TOKJIECTBEHHBIX MUKPOYACTHLI.

1.2. bozonsl u depmuonsl. Ilpunnun [Taynu. KBaHnToBhIE cTatncTuueckue pacmpeznenenus bose-
Olinmreiina u @epmu- Jupaka. BeipokeHHbBIN 3JIEKTPOHHBIH ra3 B Kpuctajiiax (MeTauibl).

Paspnen 2. MeTasibl, AM3JIEKTPUKH U MOJIYNPOBOJHUKH C TOYKH 3PeHHS 30HHOI TeOpHH

2.1. Dmneprermueckue 30HBI: cratuctuka Depmu-lupaka, sHeprus Depmu. ODIEKTPOH B
NepPUOANYECKOM ToJie Kpuctamia: 3¢pdeKTUBHAS Macca dIEKTPOHA.

Paznen 3. ®usuka TBEpaOro TeJa.

3.1. ®usuka tBepaoro tena (OTT): ompenenenue, cBA3b C APYTUMHU JUCHUILTMHAMH, OOBEKTHI
U3yUYeHHs, KpYT pemaemMbix 3a1a4. CBs3b ¢ KpucTawiorpadueit, KpucTamiopu3nKon 1 KpUCTAITUIOXUMHEH.

3.2. KongencupoBanHoe coctostHue. Ilonxon k onucanuto TBepAbix Ten. CTpyKTypa KpUCTAJLIOB.
Cummerpus 1 pu3nUecKre CBOMCTBA KPUCTAJIOB.

3.3. Tunsl KPUCTAITUYECKHUX CTPYKTYp (0011as Xapakrepuctrka). [I1oTHbIe yrakoBKH: KyOudeckas u
reKcaroHajibHas (Ha KaueCTBEHHOM ypoBHe). [loHATHE 0 cBepXNpOBOAMMOCTH (KBAaHTOBbIE IPEICTABICHUS Ha
Ka4eCTBEHHOM YPOBHE).

4 O0beM yueOHOH TUCUHUILTUHBI

. O0beM JUCHUIIIHHBI
Buj yueoHoii padoThl
3E | Akaa. 4. | AcTp.u.
O01as TPyA0eMKOCTh 1N CIUNITHHBI 4 144 108
KonTakTHas padoTa — ayIMTOPHBbIE 3AHATHS: 2,2 80 60
Jlexun 0,9 32 24
[TpakTuueckue 3austus (I13) 0,4 16 12
JlaGopatopusbie padotsl (JIP) 0,9 32 24
CamocTrosiTeJibHAas pa6oTa 1,8 64 48
KonTakTHas camocTosTenpHas padoTa 0,4 0,3
1,8
CaMocCTOsITeTbHOE H3YUCHHE PA3/IeTIOB AUCITUTLIHHBI 63,6 47,7
Bua MTOroBoro KOHTpoJIsi: 3adeT ¢ OEHKOH

AHHOTanusA padoyeil NPOrpaMMbl JUCHUNIMHBI
«JIabopaTopHbIi NPAKTHKYM 10 GU3HYECKOH XUMHH MATEPHAIOB I (POTOHUKHU U JIEKTPOHUKH)

1 Heap AuCHUNJIMHBI- YTIyOJIeHUE W 3aKPEIUICHHE OOYYaIOIUMHKCS TEOPETUUYCCKUX 3HAHWKU H
KOMIETSHIINA B 00J1aCTH (PU3UKO-XHUMHH CTEKIIO00PAa3HOTO, CTEKIOKPUCTATUINYECKOTO U KPUCTAILITHYECKOTO
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COCTOSTHUSI BEIIECTBa, MPUOOPETCHHE HABBIKOB IPOBEICHUS HAYYHOTO HKCIEPHUMEHTAa W aHauu3a ero
pe3yabTaTOB, 3HAKOMCTBO C COBPEMEHHBIM 00OPYIOBaHUEM, METOJIUKAMH paOOThl Ha HeM, (popMUpOBaHHUE
MEPBUYHBIX HABBIKOB OPTaHU3AlUN U TIOCTAHOBKE HAYYHOU PaOOTEHI.

2 B pe3yJbTaTe H3yYeHHUS TUCHUILUIUHBI 00yYAIOIIUICA T0JIKEH

Obnadamye CleAyOMUMI KOMIIETCHIIUAMU ¥ HHAMKATOPAMH UX TIOCTHUKECHUS

IIK-1.1; TIK-1.2; TIK-1.3; IIK-2.1; IIK-2.2; IIK-2.3; IIK-4.1; IIK-4.2; [IK-4.3; IIK-5.1; TIK-5.2;
[1K-5.3; T1IK-6.1; I1K-6.2; T1K-6.3

Buame:

- COBPEMEHHBIC KPHUCTAUIOXUMHUYECKUE, TEPMOJUHAMUYECKUEC, CTPYKTYPHBIC TIPEICTABICHUS O
CTPOCHHUH U CBOMCTBAaX TBEP/bIX U BIUSHUH (Da30BOTO M CTPYKTYPHOT'O COCTOSTHUS HA CBOMCTBA MATEPUAJIOB;

- OCHOBHBIC IIPUHIMIIBI, METOAWKHN U BO3MOXHOCTH I/ICCJ'IeI[OBaHI/Iﬁ MaTCpHraJioB JJIA IIPOBEACHU A
KauCCTBCHHOI'0O M KOJMYCCTBCHHOI'O aHalin3a MaTCpuajioB H I/I3I[€JIPIﬁ W3 HHUX, BKIIIOHasA CTAHAAPTHLIC U
CCpTI/I(i)I/IKaI_II/IOHHBIe HUCIIBITAaHUA,

- (U3NKO-XMMHYECKHE OCHOBBI PA0OTHI MPUOOPOB (DOTOHUKH M JIEKTPOHHON TEXHHUKH, a TAKKE
HNPUHIXIB pAOOTHI U CXEMBI UCTIONIB3YEMBIX H3MEPUTEIbHBIX YCTaHOBOK;

- KPUTEpUU BBIOOpA IapaMeTpoB JUIA pacueTa M IPOTHO3UPOBAHUS CBOWCTB MaTepUalOB,
B3aMMOCBSI3b MEXIY (PU3MKO-XMMUYECKHMMH CBOHCTBAMH MAaTepHAIOB M WX (Ha30BBIM U CTPYKTYPHBIM
CTPOCHHEM;

- OCHOBBI OXPaHBI TPY/1a, TEXHUKH 0€30MIaCHOCTH, IPOTUBOTIOKAPHOIN 0€30MMACHOCTH U 3aIIUTHI
OKPY’KaIOIIIEH Cpebl TPU OpTraHU3AIMK B IOCTAHOBKE HAYYHOT'O SKCIIEPUMEHTA.
Ymems:

- MPUMEHSTh TCOPETUYECKHE 3HAHUS M OSKCICPUMEHTAIBHBIC METOJIbl HCCICIOBAHUS IS
peteHust mpoecCHOHANBHBIX 3a/1a4B 00J1aCTH (DOTOHHUKH U DJIEKTPOHHKH;

- OCYIIECTBIISITH MOUCK, 00pabOTKY M aHAIN3 HayYHO-TEXHUYECKOH HH(OpMAIK TI0 IPOIITIO
BBINOJIHAEMON pa0dOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTUH;

- dbopMynpoBath TpoOJieMy U OOOCHOBaTh BBIOOP  IKCICPUMEHTAIBHOTO  METO/Aa
UCCIICIOBaHHMS, TIOCTABHUTD 1EJIU ¥ 33JI1a41 U HAMETHTD ITyTH UX JIOCTHKCHUS;

- paboTaTh Ha COBpPEMEHHBIX MpHOOpax ¥ YCTAaHOBKAaX, OPraHW30BHIBATH IPOBEICHHE
9KCHEPUMEHTOB U UCIIBITAHUH;

- MPOBOJIUTh MAaTEMaTUYECKYI0 OOpabOTKYy IMOIYYEHHBIX B XOJ€ SKCIEPHUMEHTa TaHHBIX, Ha
OCHOBE TIOJYYCHHBIX 3aBUCHMOCTEH OIpEAeNsiTh COOTBETCBYIOIIUE (DU3UKO-XUMUYECKHE CBOMCTBA
MaTepHaJIoB, MPEACTABIISIS TPU HEOOXOIMMOCTH JaHHBIEC B rpadudeckoit hopme;

- MPOBOJMTH OIICHKY IOJTYYCHHBIX OKCIEPUMEHTAIBHBIX JTaHHBIX, MPUMEHSAThH OCHOBHBIC
TEOPETUYECKHE TMOJIOKEHHUs, U3YyYCHHbIE B pPaMKaX €CTECTBEHHO-HAYYHBIX IUCIMIUIUH, Ui aHalu3a |
UHTEPIIPETAIIMH PE3YTHTATOB UCCIICIOBAHUS.

Bnaoems:

- MeToJlaMu paboThl € HAay4YHO-TEXHUYECKOW, CIPaBOYHOW JIUTEPATypOll U 3JIEKTPOHHO-
OMOIMOTEYHBIME pecypcaMy Ul MOMCKAa M aHanu3a WH(popMalMu 00 OCHOBHBIX THUIIAX MaTepHalioB U O
BIIUSIHUM (a30BOTO U CTPYKTYPHOT'O COCTOSIHMSI Ha CBOMCTBA MaTepHasioB;

- COBpPCMCHHBIMU 3KCIICPUMCHTAJIbHBIMU, AHAJIUTUYCCKUMU U YUCIICHHBIMH MCTOAAMHU JJIS
PEIICHNA KOHKPETHBIX UCCICI0BATCIIBCKUX 3a1a4;

- npueMamMuu O6pa6OTKI/I H NpCACTABJICHUA IMOJYYCHHBIX OIBITHBIX HAHHBIX IJISA BBIABJICHHUSA U
YCTAHOBJICHHSI B3aUMOCBSI3CH MEXIY (PH3UKO-XMMUYCCKHMMU CBONCTBAMU MATEPUATOB U (PU3UUCCKUMHU
napaMeTpamMH mpoIecca;

- HaBbIKAMU TMOCTAHOBKM W TPOBEIEHUS SKCIIEPUMEHTa, aHAlM3a U HM3JI0KEHUS Pe3yJbTaToB
AKCIEPUMEHTA TIPU BBIITOTHEHUN UCCIIEIOBATEIHCKON PaOOTHI.

3 Kparkoe conep:kanue JMCIHUIITHHbI

Pa3nea 1. OnTuyeckue cBoiicTBa

OmnpeneneHre M aHaliM3 CHEKTPAJIbHBIX XAPaKTEPUCTHK ONTHYECKHMX M TEXHUYECKHX CTEKOJI,
CTEKJIOKPHUCTAIUTMYECKUX MaTepHalioB M KpucTaiuioB. OnpeieseHne TpaHUIlbl MPOITYCKaHHsST MaTepHUaioB B
Y@ obnactu ciektpa. OnpezeneHue mokasaress MpeoOMICHUS U ero TUCTIEPCHU.
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Pazgen 2. /IludjiekTpuyeckue cBOHCTBa

OmnpeneneHue OUAIEKTPUUYECKOW TPOHUIIAEMOCTH M JUAJIEKTPUYECKUX TOTEPh ONTHYECKUX H
TEXHUYECKUX CTEKOJI, CTEKJIOKPUCTAUIMUYECKMX MaTE€pUalOB U KPUCTAIJIOB B 3aBUCHUMOCTU OT YacTOTHI U
Temneparypbl. Habnmoienue v aHanu3 JuiJIeKTPUYECKUX aHOMaJIMi B KpUCTaiuiax u cutaiax. OnpeaeneHue
MOJISIpU3AIUU ONTUYECKUX U TEXHUUYECKHX CTEKOJI, CTEKIOKPUCTANIMYECKUX MATEpPUATIOB U KPHUCTAILJIOB.
CerneTo-, be30- U MUPOIIECKTPUUECKUE SBIICHUS B KPUCTAIUIAX U CTEKIIOKPUCTAUIMYECKUX MaTepraiax.

Pa3nen 3. Mexannyeckue CBOWCTBA

Mexannueckas 00pad0TKa ONTUYECKUX U TEXHUYECKUX CTEKOJI, CTEKIOKPUCTAIIMYECKUX MaTePHAaJiOB
U KpUCTAJJIOB, TECTUPOBAHME KadyecTBa (LIEPOXOBATOCTH) MOBepXHOCTH. OmpeneneHue MPOYHOCTU U
TBEPJIOCTH OINTUYECKUX U TEXHUYECKUX CTEKOJ, CTEKIOKPUCTAINTMYECKUX MATEPHAIOB U KPUCTAIJIOB B
3aBHCUMOCTH OT COCTOSIHHSI X TTIOBEPXHOCTH.

Pasnen 4. Tepmuueckne cBoiicTBa

Omnpenenenne kod(UIMEHTa TEPMUYECKOTO PACHUIMPEHUS MaTepHaOB JAUIATOMETPHUYECKUM
metonoM. M3ydenue (a3oBbIX NpeBpalleHHHd B KpHUCTAIAX M CTEKIaX MeToaoM JudQepeHIInaIbHO-
CKaHUpYIoleH KanopuMeTpun. TecTupoBaHHe Mepexoja KpUcTaia U3 HOJISPHOTO B LIEGHTPOCUMMETPUYHOE
COCTOSIHHE.

Pa3nes 5. DkcnuyaTanmoHHble CBOIiCTBA

OrmpezneneHne XUMHYECKON YCTOWYMBOCTHM MaTEpUAJIOB IO OTHOIICHUIO K Bjare, ImiejodyaM |
KuciaoTtaM. M3mMepeHue MIOTHOCTH MaTepUalioB METOJOM THAPOCTATUYECKOTO B3BEIIMBaHUS. V3MepeHue
HaIPsKEHUH, a MPO3PAYHBIX JUICKTPUKAX B MUKpoMacIiTade.

4 O0bem yueOHOH TUCHMILINHBI

O0BeM TUCHUILTAHBI
Buj yueOHoii padoThl Axan. | Actp.
3E
4. 4.
Oo6mas TPyA0eMKOCTh TUCIHIIJIHHBI 3 108 81
KontakTHasi padoTa — ayJuTOPHBIE 3aHATHSI: 1,78 64 48
JlaboparopHsie paboTsl (JIP) 1,78 64 48
CamocrosiTesibHas padora 1,22 44 33
KonTakTHas camocTosTenpHas paboTa 192 0,2 0,15
[ToaroToBka K 1a00paTopHBIM paboTam ’ 43,8 | 32,85
Buj1 MTOroBOro KOHTPOJISI: 3auer

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«BBenenue B puznyeckue NPUHIUNBI KBAHTOBOM 3J1eKTPOHUKHU U (POTOHUKH»

1 Heap aucuuninHbl — GOPMUPOBAHUE Y CTYJIEHTOB IPEJICTABICHUNA O KBAHTOBBIX 3JIEKTPOHHBIX
mpoleccax B TBEPABIX TelaxX, ra3ax, Ha TpaHUIAX pa3fena Cpel W MPHHIMIAX MOCTPOSHUS U PaboThI
AJIEKTPOHHBIX TPUOOPOB PA3IUYHOTO HA3HAYCHUS.

2 B pe3yabTaTe N3y4eHHs IMCUMILINHBI 00y4alOMIMIACH 10JI2KEeH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMA U UHIAMKATOPAMH MX JOCTHKCHHUS:

VK-1.3; YK-2.2; VK-3.3; IIK-1.1; [1K-1.2; TIK-1.3; T1IK-6.1; [1K-6.2; T1K-6.3

3nameo:

- OCHOBBI COBPEMEHHBIX TEOPHUH AIEKTPOHHBIX U ONITUYECKUX MTPOLECCOB.

- UICTOPHIO, COBPEMEHHOE COCTOSIHUE U TIEPCIIEKTHUBBI Pa3BUTHUS SJIEKTPOHUKH, a TAK)KE€ MaTEPUAIOB U
U3EIUHN DIIEKTPOHHON TEXHUKU;

- YCTPOUCTBO, IPUHITUTT pabOTHI, PYHKIIMOHATBHBIE BO3MOKHOCTH U 00JIACTH MPUMEHEHHUST OCHOBHBIX
Mpe/ICTaBUTENCH Pa3HBIX KIACCOB AJIEKTPOHHBIX MIPHUOOPOB.

Ymemn:

- paccuuTaTh OCHOBHBIE MTapaMeTPhbl MATEPUATIOB dJIEKTPOHUKH (DOTOHUKH.

- ONPENIENATH OCHOBHBIE TAPAMETPhl CBETOU3YYAOIINX MATEPUAIIOB U YCTPOMCTB.
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- HCII0JIb30BaTh CTAaHIAAPTHYIO TEPMUHOJIOTHIO, ONpeeNICHHsI, 0003HAYEHUS U €AMHUIBI (PU3HMUECKIX
BEJIMYMH B AJIEKTPOHHUKE U (POTOHUKE;

Braoemy:

- METOJaMH M3MEpEeHHsI MapaMeTpPOB U XapaKTEpUCTUK MPUOOPOB HIIEKTPOHUKHM M KBAHTOBOU
AJIEKTPOHUKH, OLIEHOYHBIX PaCY€TOB OCHOBHBIX IKCIUTYaTallMOHHBIX XapaKTEPUCTHUK.

3 Kpartkoe cogep:xaHue TUCHUILIUHBI

Pa3nea 1. DiiekTpoHHbBIE SIBJIEHHS U PHOOPBI

1. DnieMeHTHI 30HHON TEOPUU TBEPIBIX TEJ

OO0pa3oBaHue 30H. 30HHbIE CXEMbI IPOBOJHHUKOB, MOJIYIPOBOJHUKOB U AUAIEKTPUKOB. CTaTUCTHKA
paBHOBECHBIX HOcHTeNeld Toka. YpoBeHb @Depmu. KoHmeHTpauuss HocuTeneil Toka B COOCTBEHHOM
noJynpoBogHuke. IIpuMecHble ypOBHM B KpHUCTaUle. 3aBUCUMOCTb IOJIOKEHHS YpoBHA dDepmu oOT
KOHLEHTpAllUu IpuUMecel M OoT Temieparypbl. HepaBHOBECHbIE HOCHTENN 3apsiia B IOJYIPOBOJHHUKE.
PaccesHue sHepruM Ha TEIJIOBBIX KOJIEOAHMSAX PEILETKH, Ha 3apsUKEHHBIX Je(eKTax, Ha HEeUTpalbHBIX
nedexrax. Jpmwxenue Hocureneil 3apsaa. [lonsmxHocTh. Juddysus u npeiid. Mckaxenue 30H BOIM3H
IOBEPXHOCTH IIOJYIIPOBOJHUKA.

2. DIEKTpUYECKHE NTEPEXOBI.

Oo6paszoBanue p-n nepexona. CBoiicTBa p-n mepexona, NpsAMOW W OOpaTHBIM TOKH p-n Mepexoja.
MEXaHMU3MBI [IPo00s p-n Mepexo/a: JaBUHHbIN, TYHHEJIbHbIHN, TEII0BOM. BoabTamnepHas xapaKTepuCTHKA.
bapbepHast u quddy3uoHHasE eMKOCTb 3JIEKTPOHHO-IBIPOYHOr0 nepexona. IlepexonHsle mporueccsl B p-N
nepexoaax. M30TuriHeie 1 aHU30TUITHBIE TeTeponepexoabl. Kparkuii 0030p METOIOB CO3/1aHus p-h Iepexoa.
OMuyeckue U BHIIPSMIIIOINE KOHTAKTHI.

3. [lonynpoBOIHUKOBbIE TPUOOPHI

be3 p-n nepexoxa (pe3uctopsl, HOTOPE3UCTOPHI, TEPMOPE3UCTOPHI, MpOCTElIINe AaTYMKU XOJia,
Bapuctopsl). C 1 p-n mepexogoM (anonbl, HOTOAMOABI, TYHHENIBHBIE TUObI, BApUKAIbl, CTAOMINTPOHBI,
CBETOAMO/IbI, CBETOJMO/IbI C FETEPOIIEPEX0JaMU, COTHEUHbIE 371eMeHThl). C 2 p-n nepexonamu (OUIOIsIpHbIE
TPaH3UCTOPBI, TIOJEBBIE TPaH3UCTOPBI, (oTtoTpansuctopsl). C 3 p-n  mepexomamu (TUPUCTOPHI,
¢ororupucropsl). C OonbmiuM uucioM p-n  nepexonoB (II3C-marpuilbl, HHTErpanbHbIE CXEMBI
(knmaccudukanys, mpeeIbl HHTErPalyn ), JIeMeHTHI [1enbThe).

4. DNeKTpoHHBbIE SBJIEHUS, OOYCIOBJICHHbIE CBA3aHHBIMU DJEKTpOHaMu: JluanekTpuueckue
MaTepuaibl:  BUABl  HoJsApu3anuMu B TBepAoM  Tene.  CerHeTol’seKTpUKH,  CETHETO3JIECTHUKH,
JJIEKTPOCTPUKIIMOHHBIE MAaTEPUAJIbl, MbE30IEKTPUKH, NMUPOITEKTPUKU. MarHuTHbIE MaTepuaibl: Mapa- U
TamMarieTuku, ¢peppo-, hbeppu -, 1 aHTUPEeppOMarHeTUKU. MarHUTOMATKHE U MarHUTOTBEPbIE MaTepUabl,
MarHuTHas 3anuch uHpopmanuu. CBepXNPOBOJHUKU: SBJICHHE CBEPXIPOBOIUMOCTH, 3(pdext MeliccHepa,
a¢dext [Jxo3zedcona, ceepxnpoBoanuku [ u Il pona.

5. DneKkTpoHHBIE MPOLIECCH B ra3ax U NpUOOpHI Ha UX OCHOBE

Bunel  25eKTpOHHOM SMHUCCHUU  (TEPMORJIEKTPOHHAS AMHCCHSI, aBTOIJIEKTPOHHAs SMUCCHS,
(GOTO37EKTPOHHAs SMUCCHS, BTOpUYHAs 3JEKTpOHHas sMmuccusd). MoHuzanus u BO30OyXJAeHUE B rasax.
DneKTpUYecKHue pas3psabl B ra3ax (TJICIOIINN, TyroBOW, KOPOHHBIM, HICKPOBOI, BBICOKOYACTOTHBIE Pa3psi/bl).
["a3opa3psaHble U TIOMUHECIEHTHBIE IaMIbl. DY, DeKTpOHHO-ONTHYECKHE TPeoOpazoBaTey.

6. HauanpHbie cBenenus no texuuke CBY

Ocob6ennoctu CBY-amanazona. MoaugunupoBanue kojeOaTenbHOro KOHTypa. KoakcuanbHbIN U
0o0BEMHBIA  pe3oHaropbl. [loHsiTue  pacnpenencHHblx  mapamerpoB. (CornacoBaHHas — Harpyska.
Kopotko3amkuyTsiit eiid. Koadduuuents 6erymeit Bonusl (KbB) u crosueit Boaust (KCB). Bonnosog.
OTtpakaTeNbHbII U MPOJETHBIN KIUCTPOHBI. Jlamna Oeryieil BoaHsbl. Jlamma oOpaTHO#M BOJIHBL. MarHeTpoH.

Pa3nea 2. OnTuveckue siBjeHusl, (POTOHMKA

7. JIroMUHECIICHIIUS

PexomMOnHaMOHHAass M BHYTPUICHTPOBAas JIIOMUHECLEHIMs. Pe30HaHCHBIM MeXaHM3M Iepenadu
BO3Oyxaenus. B3aumopeiictBue wmynptunosneii. OOMeHHOe B3aumojencTBue. LleHTpsl pexomMOWHAIIH.
Mogenn u3ny4atrenbHOH  pekomMOuMHanuu. KuHeTMka BHYTPHIIEHTPOBOW M peKOMOMHAIIMOHHOU
JIOMUHECIHECHIIMH. TyIIeHHe JTIOMUHECICHITHH.

8. Jlazepsl

CrionTaHHble U BBIHYKJeHHbIe niepexonbl. Koadduunentsr DitHmTeitHa. IHBepcHast 3aCeIeHHOCTb.
OcHoBHbIe yacTH nazepa. Knaccudukanus nazepo. TBepaoTenbHbIe Ja3epbl (Ha NEPEXOAHBIX aKTUBATOPaX,
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Ha P30 akTHBaTopax, Ha IEHTpaxX OKPACKH, MOJYIIPOBOAHUKOBEIE J1azepsl). JIaszepsl Ha Kpacutensix. ['a3oBble
na3epsl. [IpumeneHne na3zepos.

9. PactipocTpaneHue U3Iy4eHus B cpesie.

IToka3zarenu npenomiuenus. OTpaxkeHue cBeTa. BolokoHHBIN cBETOBO. Buibl paccesHUs U3TyYeHUS:
PaneeBckoe paccesnue, paccesHue Mwu, KOMOMHAIIMOHHOE paccesiHue, paccestHue Mannenpirama-
bpunmtosna. MaTepdepennus. MHOrocaoiHbIe TUIEKTPUUYECKUE 3epKala U MOJIyIIpO3padyHble MaTepHalbl.

4 O0beM yueOHO JUCUMIITIMHBI

Beero Cemectp
By yueOnol paboThl A > A 6 A
3E Kajl. 3E KaJ 3E KaJl.
T, .4, q,
OO011as TpyA0EMKOCTh JUCITUTLUIMHBI 8 288 3 108 5 180
KonTakTHas padoTa — ay1uTOpPHbIE 4 128 15 48 25 80
3aHATHA:
Jlexmun 2 64 1 32 1 32
[Tpaktuyeckue 3anstus (I13) 1 32 0,5 16 0,5 16
JlaGopaTtopHsie padoTs (JIP) 1 32 - - 1 32
CamocrosiTeJibHAas pa6oTa 3 124 15 60 15 64
KoHTakTHas camocTosTeNbHas paboTa 0,4 0,4 -
CamocTosiTeTbHOE H3YUYCHHE Pa3/IeNioB 2,5 119.6 1,5 59.6 1 64
TIACIIATUTHHEI
Buabl KOHTpOJIA:
DK3aMeH 1 36 - - 1 36
KoHtakTHass pabota — MPOMEKYTOYHAs
0,4 - 0,4
aTTecTamnus 36 - 36
IToaroToBKa K 3K3aMeHY. 35,6 - 35,6
3auyer ¢
Bu MTOroBOro KOHTpOJIS: . 9K3aMeH
OLICHKOI1
Beero CemecTtp
Bun yueOnoi paboTsl 5 6
3E Axapn,. 3E Axan 3E Axan.
q. .q. q,
OO01mast TpyA0€MKOCTh JTUCIIATLITNHBI 8 216 3 81 5 135
KonTakTHas padoTra — ayiuTOpHbIC 4 9% 15 36 25 60
3AHATHA:
Jlexun 2 48 1 24 1 24
[TpakTrueckue 3anstus (I113) 1 24 0,5 12 0,5 12
JlaGopatopusbie pabotsl (JIP) 1 24 0 1 24
CamocrosiTesibHas padoTa 3 93 15 45 15 48
KoHTakTHas camocTosTelIbHas padoTa 0,3 0,3 0
CamocrosTenbHOEe U3YUEeHUE Pa3/IesioB 2,5 897 1,5 44,7 1 48
JIUCLIUILIHHBI
Buabl KOHTpOJIA:
IK3aMeH 1 27 - - 1 27
KonTakTHas paboTa — MpOMEKyTOUHAS
0,3 - 0,3
aTTecTanus 1 - 1
[ToaroToBka K K3aMeHy. 26,7 - 26,7
3auver ¢
By MTOroBOro KOHTpoOJIA: - JK3aMeH
OLICHKOI1
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AHHOTanus padoyeil NPOrpaMMbpl JUCHHUIJIMHBI
«CoBpeMeHHbIE METO/Ibl HCCJIEIOBAHNSI MATEPHAJIOB 1JIs1 (POTOHUKHU H FIEKTPOHUKHN

1 Lesab AucHMIIMHBI — GOPMHUPOBAHUE ONPENEIEHHOr0 00beMa 3HaHUH U HeOOXOAUMBIX HaBBIKOB,
JOCTaTOYHBIX JUI CaMOCTOSTEIBHOTO BhIOOpA METO/a aHalIM3a PA3IMYHBIX MATEPHAJIOB SJICKTPOHUKH H
(OTOHUKH (MOHOKPHCTAIIJIOB, TOHKOIUIEHOUHBIX CTPYKTYp, KEPAMHUKH, CTEKOJI, KOMIIO3UTHBIX U THOPUIHBIX
MaTepUasoB), B 3aBUCUMOCTH OT KpyIa pelaeMbIX UCCIIE0BATEIbCKUX 3aau.

2 B pe3yabTaTe H3yYeHHUS TUCHHUILUIUHBI 00yYAIOIIUICA T0JIKEH:

Obnadamye cleayOIUMU KOMIIETCHIMAMU ¥ HHAMKATOPAMH UX JTOCTUXKEHUS:

VK-1.1; YK-1.2; VK-1.3; YK-2.1; YVK-2.2; VK-8.3; IIK-1.1; IIK-1.2; IIK-1.3; TIK-2.1; IIK-2.2;
[1K-2.3; IIK-5.1; [IK-5.2; TIK-5.3; TIK-6.1; I1K-6.2; I1K-6.3

3uams:

- COBPEMEHHOE COCTOSHHE B OOJACTH MCCIENOBaHMUSA CTPYKTYpbl M COCTaBa MaTepuUaioB Jis
AIIEKTPOHUKH U (DOTOHHKH;

- TEOpPEeTUYECKHE OCHOBbI M KJIacCH(UKaLMIO METOJIOB AaHajlu3a, 00JacTh HX IPUMEHEHMS,
BO3MOKHOCTH U OTPaHUYCHUS;

- YCTPOMCTBO U (PYHKIIMOHAIbHbBIE BO3MOKHOCTH 000PY10BaHMsl, UCIIOJIb3YEMOI0 JIsl aHaIM3a.

Ymemn:

- UHTEPIPETUPOBATh PE3YJIbTATHI AHAJIN3a MATEPUAIIOB PACCMOTPEHHBIMU B IUCLIUIIIIMHE METOIaMU;

- CPaBHMBATh U CONOCTABIIATh PE3YJbTaThl HCCIEAOBAHUSA MAaTEPUAIOB Pa3HBIMUA METOAAMU;

- BBIOMpaTh METOJl aHAJIM3a, MCXOJsS W3 IOCTABICHHBIX 3aJad HCCIICAOBAHUS U XapaKTEPUCTUK
HCCIIEAYyEMOr0 MaTepuania.

Braoemy:

- HaBBIKAMM HCIIOJIB30BAaHMsS METOJOB aHalIM3a JUIi pEUIeHUs IPAKTUYECKUX HAy4HO-
HCCJIEJOBATEIbCKUX 3a]au.

3 Kpartkoe conep:xanue JMCIHUIITHHbI

Pa3zpean 1.

1. BBenenue. Kiaccuduxanus MeTon0B GU3NKO-XUMHUECKOTO aHATTN3A.

2. Tepmuueckue Meronbl aHanu3a. Tepmuueckuil M AudPepeHInanbHO-TEPMUUECKUI METO/IbI
aHaimza. TepmorpaBumerpuueckuil U auddepeHIHaTbHO-TEPMOTrPABUMETPUUYECKUIT METO/Ibl aHaIM3a.
Ob6opynoBanue 11 repmorpadun. Tpedosanus k atagonam. Bun kpusbix ITA u TT'A. @akTopsl, BIusOIINe
Ha B KpuBbIX JITA u TI'A. TepmMora3zoBoItOMOMETpHUUYECKUM aHAN3. TepMOIIEKTPOMETPUUECKUM aHAIN3.
JunaToMeTpuYeCKUN aHaIu3.

3. Meronpl uccneAOBaHMUS CTPYKTYpPbl MaTepHallOB AJIEKTPOHUKU. PeHTreHogazoBblii U
PEHTICHOCTPYKTYPHBIN aHanu3. B3auMonelcTBue PEHTIC€HOBCKOTO M3IIyYEHHs C BEIIECTBOM. Y paBHEHHUE
Bynsga-bparra, npasuna Jlays. [IpuHIunbel U1 BO3MOKHOCTH METO/A IMOPOILKa, 00OPYAOBAHUE, PAacyeT
mudpakrorpamMMm. OnpeeneHre KaTeropuu, CHHIOHUH, MapaMeTPOB PELIETKH, PEHTT€HOBCKOM IMJIOTHOCTH
KpUCTaJIIOB. BiinsHue pa3MepoB yacTHI] HAa PEHTTEHOBCKYIO Audpakiuio B HuX. [loaHonpounbHbIi MeTON
PutBenbaa. CoBpeMeHHbIE METO/IbI KOMITBIOTEPHOT'0 pacueTa JU(PpPaKTOrpaMM.

Pazpnen 2.

1. OnTtnueckas cnexkrpockonusa. CHeKkTpsl NOMIOMIEHHUs W NPOMycKaHus. PaccessHue. DKCTUHKIMSL.
Ceuenus norsouieHus. Jluana3oH npo3payHoCcTy MaTepuana. BiusHue Ha MOTJIO0EHNE KPUCTAIIIIOB U CTEKOJ
npuMecel NePeXOoaHbIX U PeIKO3eMeNIbHBIX HOHOB. CIIEKTPO(POTOMETPHI.

2. DJIeMEHTHBINA aHaIN3. IMUCCHOHHBI MUKPOCIIEKTPAIIbHBINA aHAIHN3 C JIA3€PHBIM OTOOPOM MPOOHI.
KauecTBeHHBII M KOJIMYECTBEHHBIM SMUCCHOHHBIA aHAJIN3. Y CTPOWCTBO JIA3€pPHOTO MHUKPOAHAIM3aTOpA.
Monuduxamuu MeTona. DIEKTPOHHO-30HIOBBIM PEHTIE€HOCHEKTPAIbHBI MuKpoaHanu3. Teoperndeckue
OCHOBBI MeTo/a. Bropuunble M oOpaTHOpaccesHHBIE HIIEKTPOHBI, XapaKTEPHUCTUUYECKOE H3IIyueHHeE.
VYerpoiicTBo  MHKpoaHanu3aTopa. VccnegoBaHue mMOBEpXHOCTH, (pa30BOrO M 3JIEMEHTHOTO COCTaBa.
OcobeHHOCTH OATOTOBKU 00pa3ioB. TpeGoBaHus K 3TaTOHAM.

3. UccnenoBanuss MaTepualioB METOAAMHU ONTHYECKOM MHUKPOCKONHMH. BO3MOXXHOCTH ONTHYECKOTO
aHanmu3a. Buapl MukpompenapaTtoB M CHocoObl MX HPUTOTOBIEHHS. V3yueHue martepualoB B IUIOCKO-
MOJISIPU30BAaHHOM MApPAJUIEIbHOM, CXOJSAIIEMCS M OTPaKEHHOM CBeTe. MeTolbl M3MEpEeHMs ITOKa3aTelst
MIPEJIOMIIEHUSI W30TPOIIHBIX M AHU30TPOIHBIX MaTepHayioB. M3MepeHune MHKpPOTBEPIOCTH MAaTE€pUAIOB.
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HccnenoBanne HanpsoKeHWH MOJSIPU3AMMOHHO-ONTHYECKUM MeTtofoM. OOopyaoBaHue IS ONTHYECKUX
HICCIIEIOBAHUMN.
4 O0beM yueOHO#H TUCHHUILINHBI

O0beM TMCUMILUIUHBI
Bun yueOHo# padoThI Axax. | Actp.
3E
4. 4.
OO01asi TPY10€eMKOCTh M CHUTITHHBI 7 252 189
KonTakTHasi padoTa — ayIMTOPHbIE 3aHATHA: 4 128 96
Jlexuun 2 64 48
JlabopaTtopHsie paboTsl (JIP) 2 64 48
CamocrosiTesbHasi padoTa 3 124 93
KoHTtakTHas camocTosTenbHas pabota 0,4 0,3
3

CamocTosiTeIbHOEC U3YUCHHE Pa3/IeIOB JUCIIUILIMHbI 123,6 92,7
Bua koHTpOJIA:
Buja HTOrOBOro KOHTpOJIA: 3ader c oneHkoM

AHHOTanuUA padoyeil NPOrpaMMbl AUCHUIIMHBI
«Hano- u MukpoMacmrabHass xumuueckas auddepennuanus aTOMOB B CTEKJIAX U €€ UCIOJIb30BaHUE
B (DOTOHUKE U ONTO3JIEKTPOHUKE)

1 Heap aucummaumabl — QopMupoBaHue 0a30BOro oObeMa 3HAHUK O: TMporeccax (Ha3oBoOro
paszueneHus, 3apoAbeo0pa3oBaHus U KPUCTAIIM3AIMK B CTEKJIAX; B3aUMOCBSI3U COCTABOB M CTPYKTYPHI C
KHHETHKON (ha30BOro pasjeiieHus U (GopMHUpPOBAHUEM KPHUCTAIUIMYECKUX ¢a3; mporeccax (GOpMHUPOBAHUS
HaHOKJIACTEPOB, HAHOYACTHI], HAHOKPUCTAJIJIOB M KBAHTOBBIX TOYEK B CTEKJIAX U CUTaJLIaX.

2 B pe3yabTare n3y4eHHs IMCUUILIHHBI 00y4alOIMICH 10JIKEH::

Obaadame CIIENYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

OIIK-1.1; OIIK-1.2; TIK-1.1; TTIK-1.2; TIK-1.3; TIK-3.1; I1K-3.2; TIK-3.3

3name:

— OCHOBHBIE TIPEJICTaBJICHHs O Tpoleccax (a3zoBOro pas/ieieHus B CTeKIaX, TEPMOJIUNHAMUYECKOE U
KMHETUYECKOe OMHUCAaHHE MPOoIeccoB (Ha30BOro pa3feneHus, BIUSHUE CTPYKTYPHl CTEKIa HA CKJIOHHOCTH K
($ha30BOMY pa3ICICHHIO;

— OCHOBHBIE KpHUCTauIMueckue ¢asbl, (GOpMHUPYIOMIUECS TPU KPUCTAUIM3AIUU OKCHIHBIX H
OECKHUCIOPOAHBIX CTEKO; 0A30BbIE COCTABBI CTEKOJI, CKIOHHBIX K ()a30BOMY Pa3AelIeHHUI0 U KPUCTaTU3aluN
¢ popMupoBaHUE KPUCTALTNYECKUX (a3, MEPCIEKTUBHBIX JJI TPUMEHEHUH B (DOTOHMKE M ONTOAJIEKTPOHUKE;

— MeXaHW3Mbl (POPMUPOBAHUS HAHOPA3MEPHBIX  METAJUTMYECKUX, IMOJYIPOBOJHUKOBBIX H
TUDIIEKTpUUecKuX (a3 B CTEKIaX, BIUsSHUE (a3 Ha ONTHYECKHUE, HENUMHEHHO-ONTHYECKIE, MEXaHUUECKHUEe U
JpyTUE CBOMCTBA CTEKOJ M CUTAJLIOB.

Ymems:

— HCTOJIb30BaTh  MpoOIEecChl  (a3oBoro pasaeneHus W (GOPMHUPOBAHUS ~ HAHOPA3MEPHBIX
KpUCTATMYECKUX (a3 i pa3pabOTKU HOBBIX MaTepHanoB (JOTOHUKHU M ONTOIIEKTPOHUKH;

— aHAJIM3UPOBATh pa3Mephbl U XapaKTep HAaHOPA3MEPHBIX aMOPHBIX U KpUCTAUTMYECKUX (a3 mpu
HCCICAOBAaHUU CBOMCTB CTEKOJ U CUTAJIIOB;

— COIIOCTaBJISITh OCOOEHHOCTH (PAa30BOTO COCTaBa CTEKOJ M CHTAIJIOB C WX ONTHYECKUMH U
HEJIMHCHHO-ONTUYCCKIMHU CBOMCTBAMU;

Brnaoemw.:

— KAQu4eCTBEHHBIM M KOJIMYECTBEHHBIM HABHIKOM OIHCAHUS Pa3MEpPOB HAHOKPHUCTAIUTMUECKUX (a3 C
WCITOJIh30BaHNUEM JIJAHHBIX ONTHYECKOHN CIIEKTPOCKONHH U (ha30BOT0 aHAIIN3A,

— MOAXOJaMHU K TMPOCKTHPOBAHHIO M Pa3padOTKEe XUMHYECKHX COCTABOB CTEKOJ, UX CHHTE3y H
nocyenyromnieii oopaboTke sl co3/MaHusi MaTepuaioB (DOTOHUKH W ONTORICKTPOHHUKH C YIPABIISIEMBIMU
CBOMCTBaMH.

3 Kparkoe coaep:xaHue TUCUMILIHHBI

Paznen 1. ®a3oBoe pa3jieieHue B CTeKJIax
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1.1. Beenenue.

TepMmonnHaMuyeckoe ornucaHue InpoueccoB (a3oBoro pasnueneHus. PacTBOpUMOCTh B HJI€ANbHBIX
pactBopax. HecmenmBaeMocTh B pealbHbIX pacTBopax. Onucanue o01acTeil HECMEIIMBAEMOCTH B CTEKJIAX.

1.2. Kunernka (a30Boro pasaeieHus.

Brusnue muddys3un Ha nukBanuio u ¢dazoBoe pazneneHue. Kunetnka ¢Gpa3zoBOro pasiaeieHus IMpH
HyKJIealluu U pocTe KpuctaiioB. CnuHOaNbHbIN pacnan: noaxon Kana n Xumiapaa.

1.3 BrusiHue coctaBa v CTPYKTYpPBI Ha CKJIOHHOCTh CTEKJIa K (Da30BOMY pa3JieNieHHIO.

CTpyKTypHBIE MOJIENHN: IBOMHBIE CHIIMKATHBIE U OOpaTHBIE CUCTEMBL. BiusHue 106aBKU XUMUYECKUX
3JIEMEHTOB Ha mpouecc (ha30BOro pas3zelieHus: yMEHbIIEHHWE W YBeIUYeHUEe oljacTeld HecMEelIMBaHUS.
WucTpyMeHTabHbIE METO/IBI UCCIICAOBAHUS MPOLIECCOB (Pa30BOT0 pasesICHUsI.

1.4. XapakTepuCTUKH U KJIacCU(pUKALIUS ITPOLIECCOB (Pa3z0BOro pa3zesieHus

MertacrabunpHoe (a3oBoe pasaenenue. CrabunbHoe (a3oBOe pasleieHHe, Iepexoisiiee B
MeTtactabuibHoe. [IpuMepsl cuctem ¢ pa3inuyHbIM TUNOB (a3zoBoro pasznenenus. da3zoBoe pasjenecHUe,
BBI3BAHHOE JIa3€PHBIM O0TY4YEHUEM CTEKIIA.

Pasnen 2. Kpucraanudyeckue ¢aspl, popMupywommecss nNpu KpPUCTAUIM3ANUM OKCHIHBIX H
0eCKHMCJIOPOIHBIX CTEKOI.

1.1 Cunukarsl.

OOme XapakTepucTUKU cWiIMKaTtoB. CTENeHb CBSI3HOCTH KapKaca CHIMKATOB M MHOTrooOpasue
CTpYKTypHBIX THUMNOB. lllecTp OCHOBHBIX TpYNN CHUIMKATHBIX KpHUCTANIMYECKUX (a3: OpPTOCHIMKATHI,
NUPOCHIIMKATHI, LUKIOCWINKATBL, METACHWIIMKATBhl, (WIIOCHINKATBL, TEKTOCHIMKATHL. [lomumopdsr
KpeMHe3eMa.

1.2 ®ocdatsl.

Optodocharbl, amatuTbl, CYNEPHOHHbIE  NPOBOAHUKH  (HACHKOHBI)  Na1+xZrSixP3—«O12,
kBapuenonoousie AlPOs u BPOs4, oxcudocdars, mupodocdarsr, nukimodocdarsl, nommdocdarsl,
meTadocdatsl, ynprpadocdarsl.

1.3 ®@ropunsl. Kpucrammyeckue ¢asbl, popmupyonmecs B OKCUOTOPUAHBIX B OECKHCIOPOIHBIX
CTEKJIax.

Pa3nea 3. Hanopa3mepHble KpucTauinyeckne (pasbl B NIPO3PAYHBIX CHTAJIAX

1.1 TIpo3payuHbie CUTAIIBI C AUDTIEKTPHUUECKUMHU (ha3aMH.

Beenenne. [Ipo3pauHocTs B cHTaIax: OCHOBHBIE MPHUHIMUIBL PaccesHue cBeTa B TPO3PAYHBIX
cuTtayuiax, omnaiecueHnus. CoctaBbl MPO3pavyHbIX CHTAILIOB: okcuaHble cuctembl (Li20-Al203-SiO2, MgO-
Al>03-Si02, ZnO-Al03-SiO2 u apyrue), GTOPUAHBIE W OKCH(PTOPHUIHBIC CHCTEMBI, XaJTbKOTCHUIHBIC
cucteMbl. [Ipon3BOACTBO Mpo3pauHblXx cUTAUIOB. (OCHOBHBIE CBOWMCTBAa CHUTAJJIOB:  OITHYECKUE,
TepMoMexaHndyeckue. [IpuMeHeHns npo3padHbIX CUTALIOB. JlazepHas oOpaboTKa MPO3pavyHBIX CHTAJIIOB:
KpHUCTaTU3a1Ms U aMopdu3anus.

1.2 TIpo3pauHbie CUTAIIBI C METAUTMYECKUMH M TIOTYITPOBOTHUKOBBIMH (pa3aMu.

HanowacTuiisl MeTamuioB, MOBEPXHOCTHBIN IIa3MOHHBIN pE30HAHC, MOTYIPOBOJHUKOBBIE KBAHTOBBIE
Touku. [Ipo3payHble CUTAIITBI ¢ METAIUTMYECKUMH H TTOTYIIPOBOHUKOBBIMU HAHOYACTHUIIAMH (30JI0TOH pyOuH,
MEJHBIH pyOMH, ONTHYECKHE CBETO(MMIBTPHI). JIIOMUHECLIEHTHBIE CBOWCTBA MPO3payHBIX CHTAJIOB C
MIOJIYIIPOBOTHUKOBBIMH HAHOYACTHIIAMU. BiHsSHME HAHOYACTUI] METAUIOB M TIOJIYIPOBOJHHKOB Ha
JIOMHHECHEHIINIO PEAKO3EMENbHBIX HOHOB B cTeksaX. CHHTE3 MPO3pavyHbIX CUTAJUIOB ¢ METAIUTMYECKUMHU U
MIOJTYIIPOBOTHUKOBBIMH (pa3aMu.

4 O0bem yueOHOH TUCHMILINHBI

O0beM TMCUMILINHBI
Bup y4yedHoii padoThl Axax | Actp.
3E
4. u.

OO0masi TPy10eMKOCTh THCITHTLTHHBI 3 108 81
KonTakTHas padora — ay1MTOPHBIE 3aHATHS: 0,9 32 24
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,44 16 12
CamocrosiTejibHasi paboTa 2,0 76 57
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KonTtakTHas camocrositenbHast paborta 20 0,4 0,3
CamMocTosITeIbHOE H3YUYCHHE PA3/ICTIOB TUCIIUTLIMHBI ' 75,6 56,7
Bua koHTpoJs:

Buja uTOroBoro KOHTpoJIs: 3ader ¢ OLEHKOM

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«IIpuMeHeHHMsI MATEPHAJIOB € Pa3HOIi CTENEHbIO YIOPSIA0YE€HHOCTH B (DOTOHUKE U JJIEKTPOHUKE»

1 Heab 1ucuMmInHbI — IPUOOPETEHHE YIAIIUMUCS 3HAHUI U KOMITIETCHIIUH B 00JIACTH TPAKTHIECKUX
MPUMEHEHUN CTEKOJ U CUTAUIOB B (DOTOHUKE U 3JIEKTPOHHUKE.

2 B pe3yabTaTe n3y4eHHs JMCUUILIHHBI 00yYAIOUIUICS 10JIKEeH

Obaaoams clieAyOIMUMU KOMIETCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

ITK-1.1; TTIK-1.2; TIK-1.3; TIK-5.1; TIK-5.2; TIK-5.3

3namy:

- O cTpykType M (U3MKO-XMMHUYECKHUX CBOWCTBAX CTEKOJI WM CHUTAJUIOB, AKTYaIbHBIX IS
NPUMEHEHUN B (POTOHUKE U DJICKTPOHUKE;

— OCHOBHBIE 00JIaCTH IPUMEHEHUH CTEKOJI U CUTAJIOB B (DOTOHHKE U DJIEKTPOHHKE,

— OPUHIIMII ¥ TEOPETUYECKHE acHeKThl pabOThl YCTPOHUCTB (POTOHUKHA U AJIEKTPOHHKH,
U3TOTOBJIEHHEIX C UCIIOJIB30BAaHUEM CTEKOJI U CUTAJLIOB.
Ymemn:

- AHAJIM3UPOBATE B3aUMOCBA3b XHUMHUYCCKOI'O COCTaBa, CTPYKTYPbBI U CBOIMCTB CTEKOJ C
KOHKPCTHBIM IIPUMCHCHUECM B (1)OTOHI/IK6 U 3JICKTPOHHUKE;

- IIPOTHO3UPOBATh YPOBEHb CBOMCTB M OLICHMBAaTh BO3MOXHBIE TI'DAaHULBI IPUMEHEHHS B
(OTOHMKE U PJIEKTPOHUKE CTEKOJ B 3aBUCUMOCTH OT UX XUMHUECKOT'0 COCTaBa U TEXHOJIOTUH MTOJTyYSHHUS;

— NPUMCHSTh OCHOBHBIC TEOPETHUYECKHE IIOJOXKCHHS K TMPOBEACHUI0O HAYYHBIX W
TEXHOJOTHYECKHUX UCCIICOBAHMUM B 00JaCTH (POTOHMKH M SJICKTPOHHUKHU.
Braoemy:

- OKCIICPUMCHTAJIbHBIMHA METOAAMH OIIPCACIICHUA CBOMCTB CTCKOJ,
- MCTOJaMM pacucTa q)HSI/IKO-XI/IMI/ILIeCKI/IX XapPaKTCPUCTHUK CTCKOJI;

— HaBbIKAMHU TIOCTAHOBKU M TPOBEACHUS JKCIIEPUMEHTA, aHAIN3a U H3JI0KEHUS PE3YJbTaTOB
SKCIIEPUMEHTA MIPH BBIITOJIHEHUH HCCIIE0BaTENbCKON paboThl B 0071aCTH (POTOHUKH U JIEKTPOHUKH.

3 Kpartkoe conep:kanue JMCIHIITHHBI

1.1 Bsenenme. CrexiiooOpa3HO€ U KPUCTAUIMYECKOE CcocTosHMe BemecTBa. CreHapuit
TpaHc@opMalu (QU3NKO-XUMUYECKUX WU ONTHYECKHUX CBOMCTB BELIECTB IO MEPE CHMIKEHUS CTEIEeHH
YIOPSIOYECHHOCTH B PAAY: UACATbHBIN KPUCTAILT — peabHbIN KpUCTAILI — KepaMHKa — CUTall1 — cTeki10. O630p
OCHOBHBIX THUIIOB KPHUCTAJIJIOB, KEPAMUKHU, CTEKOJI M CUTAJUIOB, UCIIOJIb3YEMBIX B (JOTOHHUKE U IJIEKTPOHUKE.

1.2 TIpuMeHeHus CTEKOJ ¥ CUTAJIIOB B (POTOHHUKE.

MeTtoapl mosydyeHus: HETUHEHHO-ONTUYECKUX MaTepuajoB Ha OCHOBE CTEKJIa W MX NPUMEHEHUS.
O dexter Keppa u [lokkenbca 1 UX peanu3aiys B ONTHYECKUX MOAyIsTOpax. DPGEeKT reHepaius BTOpPOil
ONTUYECKOI TapMOHUKH U €r0 UCII0JIb30BAHHUE B YCTPOMCTBaX KOHBEPCHH YACTOThI. DJIEKTPUUECKUI TOTUHT
CTEKOJL.

Crekna Kak akTHUBHBIE CPE/Ibl JIA3€pPOB. MUHHATIOPU3ALNS JTA3EPHBIX YCTPOHUCTB. MarHuTOONTHYECKUI
s¢¢ext. Marauroontiuueckue crekia. McemnonszoBanue s¢dexra Papajes B KadecTBE 3aTBOPOB MOIIHOTO
Ja3€pHOT0 U3ITyYEHHS U BOJJOKOHHBIX U30JISITOPOB.

Onrtuyeckoe BOJIOKHO: MPUHIHUI pabOThl, XapaKTEPUCTHUKHU U Kiaccudukanus. BorokoHHbIE Ja3epsl,
IPUHLUI UX padboTel. CTeksa, MPUMEHSIOUINECS sl TIPOU3BOJICTBA BOJIOKOHHBIX JIA3€POB.

Onrtuyeckue yCHINTENN, TPUHIUI UX paOOTHI U XapaKTepUCTUKU. [IepcreKTHBHBIE CTEKIIa U CUTAJLIIBI
JUISL U3TOTOBJIEHUS ONITUYECKUX YCUITUTENEH, NX CBOMCTBA.

@DOTOYYBCTBUTENbHBIE CTEKJIA IJIi M3TOTOBJICHHS BOJOKOHHBIX OpPATTOBCKHUX pemeTok. [IpuHimmn
paboThl OPIrTOBCKOM pELIeTKH, OCHOBHBbIE METObI UX 3amucu. Akycroontuueckuil apdexr. Crekna s
aKyCTOONTHYECKUX IIPUMEHEHUI.
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[Ipo3payuHble CUTAIIIBI C OKOJIOHYJIEBBIX 3HAU€HUEM KO3 PHUIIMEHTa TEPMUIECKOTO PACIIUPEHUS U UX
UCIIO0JIb30BaHUE B TMPOCKONAX, ACTPOPU3UKE, OBITOBON TEXHHKE.

CBepX4yBCTBUTEIBHBIC CEHCOPHI B BUIE MUKpOCchep Ha d3PPEKTe «ILIEeNIyIInuX raaepei.

1.3 IIpruMeHeHne CTEKOI U CUTAIIIIOB B SJIEKTPOHUKE.

Konnencaropsr 1 uzonstopsl. IlpuHiun paboTsl U xapakTepucTHKU. OCHOBHBIE TpeOOBaHUS K
MaTepHajaMm Jjsl KOHAEHCATOPOB U U30JISITOPOB, UCII0JIb30BaHHE CUTAJIJIOB HA OCHOBE CETHETORIEKTPUYECKHUX
das.

Cutajibl A7 TOJUIOKEK MHUKPONIEKTPOHHBIX YCTPOHCTB C JKECTKO pEriIaMeHTHPOBAHHBIMU
3HAYEHUSIMHU JUIIEKTPUUECKUX IapaMeTpoB Ha paauodatorax U B auanaszoHe CBUY. Crexsa u curtamisl
TOHKMX HOMMHAJIOB JJIsI MOOWJIBHOM TEXHHKHM W OPraHMYECKUX CBETOAMOAHBIX YycTpoucTB. CTekia u
pO3payHble CHUTAUIBl JUISL 3AIIUThl SKPAaHOB TIa/HKETOB. TEXHOJIOTHS HW3TOTOBJIEHUS M OCHOBHBIE
XapaKTEPUCTHKH.

TBepaoTenbHbIe HOHHBIE OaTapen U akKyMyJaTopsbl. [IpuHimn paboTsl U XapakTepucTUKU. OCHOBHBIE
TpeOOBaHUS K MaTepuaiaM JJIsi TBEPAOTEIbHBIX aKKyMYJISITOPOB U OaTapeii.

[IpunoeyHsle CTEKIOKOMIIO3UIUM I T€PMETH3ALMH KOPIYCOB MHTETPAJIbHBIX CXEM U YCTPOMCTB
AJIEKTPOHHOMU U MIEKTPOBAKYYMHON TEXHUKH.

4 O0bem yueOHOH TUCHMILINHBI

Cemectp
Bcero
Brzt yue6HOM paGoTst 7 cemectp 7 cemectp
3E Axan. 3 Axan. 3F Axan.
T, q, T,
OO61mas TpyA0EMKOCTh AUCHHUTIIINHBI 8 288 4 144 4 144
KonTakTHas padoTa — ay1uTOpHbIE 311 112 178 64 1.33 48
3aHATHA:
Jlexuuun 1,78 64 0,89 32 0,89 32
[TpakTuueckue 3anstus (I13) 0,89 32 0,44 16 0,44 16
JlaGopatopusbie pabotsl (JIP) 0,44 16 0,44 16
CamocrosiTeJibHAas pa6oTa 3,89 140 2,22 80 1,67 60
KonTakTHas camocTosTenpHas paboTa 0,4 0,4
CaMocTosATeIbHOC U3YUCHUE PA3/IeIIOB 3,89 139.6 2,22 796 1,67 60
TIMCIIATUTHHEI
Buabl KOHTpOJIA:
IK3aMeH 1 36 - - 1 36
KonTakTHas paboTa — MpOMEKyTOUHAS
0,4 - 0,4
aTTecTaIys 1 - 1
[ToAroToBKa K 3K3aMEHY 35,6 - 35,6
3auyer ¢
Bu MTOroBOro KOHTpOJIS: - 9K3aMeH
OIlCHKOM
Beero 7 ceMeCTgeMeCTPS CEMECTP
Bunx yuebnoit paboThl
3E Actp. 3E Actp. 3F Actp.
q, q, q,
OO0m1ast TpyA0€MKOCTh TUCIUTLIMHBI 8 216 4 108 4 108
KonTakTHas padoTa — ayiuTOpHbIE 3,11 84 1,78 48 1,33 36
3AHATHA:
Jlexuuu 1,78 48 0,89 24 0,89 24
[TpakTnueckue 3anstus (I113) 0,89 24 0,44 12 0,44 12
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JlaGopatopusbie padotsl (JIP) 0,44 12 0,44 12 -
CamocTrosiTejibHasi padoTa 3,89 105 2,22 60 1,67 45
KonTtakTHas camocTosiTenbHas pabota 0,3
CamocTosTeIbHOE H3YUCHHE Pa3/IeIOB 3,89 2,22 59 7 1,67 45
NUCHUIIIINHEI !
Buabl KoHTpOJIA:
9K3aMeH 1 27 - - 1 27
KonTakTHass paboTa — MPOMEKYTOUHAS
0,3 - 03
aTTecTalus 1 - 1
[ToaroToBKa K 3K3aMeHY 26,7 - 26,7
3auer ¢
Bu1 MTOroBOro KOHTPOJIS: . JK3aMeH
OLICHKOI1

AHHOTan U padoyeil NPOrpaMMbpl JUCHHUILIMHBI
«HeqnHeiiHOONITHYECKHE cPeabl B JOTOHUKE)

1 Heab AucHMIUIMHBI — (OPMUPOBAHHE Yy CTYAEHTOB 3HAHUS OCHOBHBIX HEIMHEHHOONTHYECKHUX
SBIICHUW, TIOHUMaHWs WX (U3WYECKOM CYIIHOCTH, a Takke TpeOOBaHMH K Marepuaijam Ui
HEJIMHEHHOON THYECKUX PUOOPOB.

2 B pe3yabTaTe H3y4eHUs] JUCHHUILINHBI 00y4aI0IUIICS T0JIKEH:

Obnadamye cleayoUMU KOMIIETCHIIUAMU U UHIMKATOPaMH UX JIOCTUKEHUS:

IIK-1.1; TIK-1.2; I1IK-1.3; I[IK-6.1; T1IK-6.2; I1K-6.3.

3namy:

— OCHOBHBIE (yHJaMEHTaJbHbIC (PU3NUYECKHE MPUHIMITBI U 3aKOHOMEPHOCTH, JISKAIINEe B OCHOBE
HEJIMHEWHOONTUYECKUX SIBJICHU;

— MPUHIUIBI BBIOOpa MaTepUasIoB JUIsl CO3JaHUS IPUOOPOB HEITMHEIHON ONTHKY;

— BaKHEHIIME MPAKTUYECKUE IPUMEHEHMSI HETMHEUHO-ONITUYECKUX SBJICHUH U IIPOLIECCOB.

Ymems:

- OLICHMBATh BO3MOYKHOCTb BO3HMKHOBEHMSI HEJIMHEHHOONTHYECKHX IIPOLIECCOB B Pa3IUYHbIX
MaTepuanax U INpu pa3InYHbIX BO3ACHCTBUAX Ha HUX.

Braoemy:

- OCHOBHOM CHIeIMAJIbHOM PyCCKO- U aHIJI0A3bIYHON TEPMUHOJIOTUEN, TPUMEHEMOM B TAKUX 00JIaCTIX
HayKd, Kak (U3MYEecKoe MaTepHajoBEJeHbE, TIeoMeTpuyeckas, (usnueckas M HEJIUWHEHHas ONTHKa,
ONTHUYECKasi CHEKTPOCKONUS, PU3UKa JTa3epoB, PU3NUECKasl AIEKTPOHHKA;

3 Kpartkoe conep:kanue JMCIHIITHHBI

CyTb, TpUYMHBI BO3HUKHOBEHHMS W BHJbl HEIMHEHHO-oNTHYecKUX sBieHui. Kiaccudpukanms
HEJIMHEWHO-ONTUYECKUX  SBJICHUH, KOTEPEHTHBIE, HEKOTEPEHTHBIE U IapaMETPUYECKUE  SBJIICHMS,
KBaJlpaTUyHas U KyOudeckass HeIMHEHHOCTb.

D¢ ekt [Tokkenbca, TpeOOBaHMUS K CUMMETPUHU KPUCTAIIJIOB, B KOTOPBIX BO3MOKHO TAaHHOE SIBIICHUE.
Onextpuueckuil u ontuueckuid 3gpdextol Keppa. Kepposckas camodokycupoBka (camopacoKycHpOBKa),
KaHaJMPOBAaHUE, CXJIONBIBAHUE CBETA B KOHIACHCUPOBAHHOM cpene. dusnueckas CynHOCTb U MPAKTUYECKHE
NPUMEHEHUs JaHHBIX siBieHUd. [Ipoume mpuunHbBl caMO(OKYCHpOBKH (camMopacOKyCHPOBKH) CBETa B
KOHJCHCUPOBAaHHbIX cpeax. CaMOMOAYISIMS U KPOCC-MOAYJISILIUS CBETa B KOHJAEHCUPOBAaHHOU CpeJIE.

['enepanys BpICIIMX TapMOHMK JIa3€pPHOrO M3iIydeHHs, onblT PpankeHa. ['eHepanus cyMMapHON U
pPa3HOCTHOM 4YacTOT, IIapaMeTpUYecKHe TeHepalus W ycwieHue cBera. Dusmueckas CyHIHOCTh H
MPAKTUYECKHE NPUMEHEHUs NaHHBIX sBieHUH. OrpaHndyeHHe Ha CUMMETPUI0 KPUCTAIIOB, B KOTOPBIX
BO3MOXHBI TaKH€ SBJICHUS. Y CJI0BUE (a30BOr0 CHHXPOHHU3MA.

MHuorogotonHsle mpouecchl. OTIWYUS OT KAacKaJHBIX IPOLECCOB. YCJIOBHE BO3HUKHOBEHHS H
KBaHTOBO-MEXaHUYECKOEe OOOCHOBAaHME BO3MOXHOCTH NPOTEKaHUS MHOTO(OTOHHBIX  MPOIECCOB.
MHorooTOHHOE ONITUYECKOE TOTIIONMICHHE, TIOMHUHECIICHITUS, (HOTOMOHU3AITUS, OIITHYECKHUI TPOOOIA.

®oHOHBI, (OHOHHBIE MO/BI, KOMOMHAIIMOHHOE paccesiHHE CBeTa. BBIHYX/IeHHOEe KOMOMHALMOHHOE
paccesiHue CBETa, YCIOBUS €ro BO3HMKHOBEeHMs. BKP-na3zepsl n ycunurenu, nx KOHCTpYKIUMHU U TPAaKTUYECKOE
IIPUMEHEHNE.
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MarHuTo-oNTHYECKUE SBJICHUS W UX NpuMeHeHHe B ¢oronuke. DPpdexr 3eemana. L{upkymnsapHas
noysipuzarust cBera. Dddext Dapanes, ero Gpuznyueckas CyIIHOCTb, KOHCTPYKIIMH W TPHHIUI PaOOTHI
(apaneeBCKUX U30JIATOPOB CBETA, UCHIOIB3YEMBbIE ISl TOTO MAaTEPUAIIbI.

4 O0bem yueOHOH THCHMILINHBI

O0BbeM TUCHUIIINHBI
B .
uJ y4eOHOoM padoThI Axan. | Acip.
3E
4. 4.
OO0uasi Tpy10€eMKOCTh 1M CHUIIIHHbBI 2 72 24
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 0,5 16 12
Jlexun 0,5 16 12
CamocrosiTejibHasi pa6oTa 15 60 45
KoHTtakTHas camocTosTenbHas pabota 0,2 0,15
1,5
CamocrosaTenbHOE U3YUYEHHUE Pa3esioB JUCIUILUIMHEIL 55,8 | 41,85
Buja koHTpOJS:
Buj nTOroBoro KOHTpoOJIs: 3auyer

AHHOTaNUA padoyeil NPOrpaMMbl AUCHUIIIMHBI
«JIazepHOe MUKPO U HAHOMOAU(PULIMPOBAHHE CTPYKTYPbI MPO3PAYHBIX JUNIEKTPUKOB U
NOJYNIPOBOHUKOB)

1 Heap aucHUIUIMHBI — TMpuOOpETeHHE YYallMMHCS 3HAaHUM M KOMIIETEHIMH B oOiactu
TEOPETHUUYECKHUX OCHOB B3aUMOJICHCTBUS JIA3€PHOTO0 M3IYyUYEHUS C BEHIECTBOM, METOJOB MHUKpPO- U
HAaHOMOAU(PHUIMPOBAHUS MPO3PAYHBIX TUIIEKTPUKOB U MOTYITPOBOAHUKOB, 0COOCHHOCTEHN (POPMUPYIOIINXCS
B HUX IIPH 3TOM MOJUPUKAIIUN ¥ UX TMPAKTHUECKUX TTPUITOKCHHM.

2 B pe3yabTare N3y4eHHs IMCUMILINHBI 00y4Yal0MIMIACH 10JI2KEeH:

Obnadams CleyOUMMA KOMIIETCHIIUSIMHU U UHIAMKATOPAMH MX JOCTHXKCHHUS:

IIK-1.1; TIK-1.2; TIK-2.1; TIK-5.1; T1IK-6.1; I[1K-6.2; T1K-6.3

Buame:

- OCHOBHBIE€ THIIbl HEMETAJUIMYECKUX U KOMIO3UIIMOHHBIX MAaTepUaJIOB Pa3JIMYHOTO HA3HAYEHUS, O
BIUSHUM (a30BOr0 U CTPYKTYPHOT'O COCTOSIHMSI Ha CBOMCTBAa MaTepHaioB.

- OCHOBHBIE€ MPUHLHUIIBI U METOAUKHA KOMIUIEKCHBIX MCCIEJOBAaHUM, UCHBITAHUN W JUArHOCTUKHU
MaTepuaioB, U3EJIUN U MIPOLIECCOB UX MMPOU3BOJICTBA, 00PAOOTKU U MOAU(PHUKALINH, BKJIIOYask CTAHIapPTHHIE U
cepTU(UKAIIMOHHBIE UCTTBITAHUS.

- KpUTEpUH BHIOOpPA IMapaMeTPOB JIJIsl pacueTa U MPOTHO3UPOBAHUS CBOMCTB MaTEpUAJIOB.

- (pu3UKO-XUMUYECKHE OCHOBBI PA0OTHI MPUOOPOB (POTOHHUKHU U FIEKTPOHHOU TEXHUKH.

Ymemn:

- WCIIONIb30BaTh Ha MPAKTUKE 3HAHUSA 00 OCHOBHBIX THUIAX MAaTE€PHAIOB M O BIHMSHHUM (Ha30BOTO H
CTPYKTYPHOTO COCTOSIHHSI HA CBOMCTBA MaTepUaJIOB.

- OIICHUBATh MapaMeTPbl padOTHI TPHUOOPOB INEKTPOHUKH U (POTOHUKH UCXOIS U3 COCTaBA, CTPYKTYPHI
Y CBOWCTB MaTe€pPUAJIOB JIJIsl HUX.

Bnaoemn:

- OCHOBHBIMHU METOJ/IAMH MOJYyUYEHHUS MaTepraaoB POTOHUKHU U DJIEKTPOHUKH.

3 Kparkoe conep:kanue JMCIHHIITHHbI

Paspnen 1. OcHOBBI B3aMMOACHCTBHS JIA3EPHOI0 M3/1yY€HHS ¢ KOHICHCHPOBAHHBIMH CPeIaMH.

1.1. BzaumopeiicTBHE OMTUYECKOTO U3ITYUCHHSI C KOHICHCUPOBAHHBIMU CpelaMu

PacnipocTpanenue cBeta B KOHIASHCUPOBAHHOM cpene U d(pdekThl Ha Tpanuiax cpen. [Iperomenue,
OTpaX€HUE, paccessHue, noriouieHue. JIMHEHHOe U HEIMHEMHOoE MorioueHne. HelmnHennpil nokasarens
npenomieHuss U dpdexkt camopoxycupoBku. ONTHYECKHE CBOWCTBA M CIEKTPAIBHBIE XapaKTEPUCTHUKH
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Pa3IUYHBIX TUIIOB KOHJIEHCUPOBAaHHBIX Cpell (METaIOB, IUAIEKTPUKOB IMOJIYIIPOBOJHUKOB). MexXaHU3MbI
MOTJIONICHHS ONTHYECKOIO U3JIy4EHHS Pa3INYHbIX CIIEKTPAJIBHBIX JUAIa30HOB

1.2.  JlazepHOe H3iIyueHHE U OCHOBHBIEC TUIIBI JIA3EPHBIX HCTOYHUKOB

OcCHOBHBIE CBOWCTBA JIa3€pHOTO M3iydeHHUsa. l'ayccoB mydok. DOKyCHMpOBKAa CBETOBBIX ITYYKOB.
OcHOBHBIE THIIBI JIA3EPOB 7S Pa3IMYHbIX JUANa30HOB ONTUYECKOrO crieKTpa. HenpepbiBHBIE 1 UMITYJILCHBIE
naszepsl. JIazeppl CBEpXKOPOTKUX UMITYJIbCOB.

1.3. Ilepemaua sHEpruu Ja3epHOrO UITYUYECHUS KOHJCHCUPOBAHHBIM CpeiaM

OcCHOBHBIE MEXaHM3MBl IOIVIOIICHHS JIA36PHOTO  M3JIY4YCHMs KOHACHCUPOBAHHOM  CPEIOM.
OnHodoTOHHBIE M MHOIO(OTOHHBIE Mpouecchl. OCOOEHHOCTH MOTJIOLICHUsI CBEPXKOPOTKUX HMMITYJIbCOB.
JlaBuHHas noHMU3anus. TeraoBoi A3 eKT 1a3epHoro BO3ACHCTBUS U KyMYJISTHBHBIN HarpeB. @uinameHTanus.

Paszgen 2. Tunbl moaupukanmii, (GopMUPYOHIUXCHA B MNPO3PAYHLIX [AUIJIEKTPUKAX M
NOJIYNPOBOIHMKAX MO/ AeHCTBHEM JIa3ePHOI0 U3Jy4eHHs

2.1. JIazepHas aOusmus

MexaHu3Mm a0isAIuu MMOJ JEHCTBHEM JIA3ePHOTO IydYKa. BiusHue Tuma ja3epHOro HM3Iy4eHUs U
JUINTEJIBHOCTH JIa3€PHBIX UMILYJICOB Ha XapakTep abusLuu.

2.1. JloxanbHOE U3MEHEHUE MOKa3aTesl IPEIOMIICHUS

MexaHHu3MBl JIOKaJIbHOTO U3MEHEHUS II0Ka3aTellsd IPEJOMIIEHHUS B CTEKJIaX U KpUcTaulax. M3smeHnenue
IIOKa3aTesisl IPEJIOMIIEHHS B TEIUIOBOM M HETEIIOBOM peXHMaXx.

2.2. ®opMHUpOBaHKNE HAHOIIEPUOANYECKUX CTPYKTYP.

[loBepXHOCTHBIE HAHONEPUOAMYECKUE CTPYKTYpbl (pumniuibl). OObEMHBIE HAHONEPUOIUYECKHE
CTPYKTYpbl (HaHOpemieTku). Mopdornorus u CBOHCTBAa HaHOpEWETOK. JIByiydenpenomieHue (QOpMBI.
dopMHpOBaHUE HAHOPEIIETOK B KBapueBoM crekie. OcoOeHHOCTH (HOPMUPOBAHHS HAHOPEIIETOK B
MHOI'OKOMIIOHEHTHBIX CTeKJIaX. BiusHHEe XMMMYECKOro cocTaBa CTEKOJ Ha YyCIOBHUA (POPMUPOBaHUS U
CBOMCTBA HAHOPEIIETOK.

2.3. ®opMUpOBaHUE HAHO- U MUKPOTMOJIOCTEH

Mexaau3mbl (pOpMHUPOBAHUS TIOJIOCTEH MO JCUCTBUEM Ja3epHOro mydka. @opMupoBaHue HAHO- U
MUKpPOIIOJIOCTEN B KBAPLIEBOM CTEKIJIE.

2.4. Murpauust KAaTHOHOB U JIOKAJIbHOE U3MEHEHHE XMMHUECKOI'0 COCTaBa

OCHOBHBIE MEXaHU3Mbl MUTPALIMK KaTHOHOB IO J€HCTBUEM Jla3epHOro myuka. Tepmoauddysus u
a¢dext Cope. BiusHue cocrtaBa cTekiIa Ha XapakTep MUTPALlMU KATHOHOB.

2.5. ®a3oBble TpaHCHOPMAIUH.

JlokanbHoe (a3oBoe pasnenenue. JlokampHas kpucramunzanus amopdubeix cpen. dopmupoBanue
MacCHBOB HAHOKPHUCTAJUIOB B cTeksax. PopMUpOBaHUE 3aTPaBOYHBIX MHUKPOKpUCTaIoB. dopMupoBaHue
HENPEPBIBHBIX KPUCTAJUIMUECKUX CTPYKTYp Ha TIOBEPXHOCTM U B 00beMe crekod. PopMupoBaHue
OPUEHTHPOBAHHBIX KBa3UMOHOKPUCTAUIMYECKUX BOJHOBOJOB. OCOOEHHOCTH JIOKAIBHOM KpUCTAIM3ALUH
o/l JIEHCTBUEM HENPEPBIBHOIO JIA3€PHOIO M3JIYYEHHUS M CBEPXKOPOTKHUX JAa3€pHBIX HMITYJIbCOB.
Hanonepuonnyeckas kpucramuzanus crekosl. DopMuUpoBaHUE HAHOPELIETOK, COCTOSIIUX U3 aMOPPHON U
KpUCTaJUTHYeCKO ¢a3pl, B CTeKIaX U Kpuctaiax. [lomuMopdHbie mepexoapl B KpUCTALIHYECKO (dasze.
JlokanbHasg amop(u3anus CUTAJUIOB U €€ BIMSHHE HAa ONTHYECKUE CBoWcTBa. JIokanbHas amopdu3zaius
c(OpMHUPOBAHHBIX B CTEKJIE KPUCTATNINYECKUX CTPYKTYP.

2.5. Beienenne MeTaNIM4ECKUX U TOJTYITPOBOJHUKOBBIX HAHOYACTHIL

Boiaenenue kiacTepoB U HaHOYACTHUI] 0JIArOPOJIHBIX METAJNIOB B CTEKJIAX MOJ JEHCTBHEM JIa3epHOrO
nydyka. OnNTHYECKHMEe U CIEKTPaJbHO-IIOMHUHECIIEHTHBIE CBOMCTBa MHKpPOOOJIacTe C KiacTepamMu M|
HaHOYacTHIIaMH. BblfeneHne B cTekjIax MOJTYIPOBOJHUKOBBIX HAHOKPHUCTAIOB (KBAaHTOBBIX TOYEK).
OnTuyeckast aHU30TPOITUS B 3aIIMCAHHBIX Ja3€PHBIM MTYYKOM MHKPOOOIACTSIX.

2.6. OcobeHHOCTH MOIUGUITMPOBAHUS HAHOIIOPUCTHIX MaTepUaloB

@®opMUpOBaHUE MHKPOMOJIOCTEH B HAHOMOPHUCTBIX CTEKJIAX M a’poreisiXx (PeMTOCEeKyHIHBIMU
Ja3epHbBIMU  UMITyJbcaMu. MexaHu3Mm oOpa3oBaHUs BBITAHYTBIX MuUKpomnonocteil. dopmupoBaHue
IPOTSKEHHBIX HAHOKaHajioB. MOpMHpOBaHME TPEKOB C IOBBIIICHHBIM I[IOKA3aTEIEM IPEIOMIICHHUS.
JlokanbHOE  YIUIOTHEHHE HAHOMOPUCTOrO  cTekja. [IpocTpaHCTBEHHO-CENEKTHUBHAS  UMIpPErHarus
HaHOMOPHCTOr0 CTeKJa (YHKUMOHAIbHBIMH Jo0aBkaMu. OcobenHoctu Bo3zzaedcTBus COz-nmaszepa Ha
HAHOTIOPUCTOE CTEKJIO.

2.7. CeneKTUBHOE KHUIKOCTHOE TPABJIEHUE C IIOMOIIBIO Ja3€PHOI0O ITyYKa
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OpHocTaauiHOE UAKOCTHOE TPAaBJIEHUE IOJ JIEHCTBUEM HMITYJIBCHBIX JIa3epoB. J[ByxcTaauiiHOe
CEJICKTHUBHOE TpaBiieHHuEe. MexaHu3M CeeKTUBHOIO TpaBJeHUsS HaHOpeleToK. BiusHue THna TpaBUIBHOTO
areHTa Ha CKOpOCTh U 3((PEKTUBHOCTH TPABIICHHUSL.

2.8. CeneKkTuBHAs METAUIN3aLUs

MeToabl  CENeKTUBHOTO  XHMHYECKOro  ocaxkiaeHus MmeramioB. CocraB  pacTtBopa  uid
0€33JIEKTPOJIM3HOTO OcaxaAeHus. Mophosiorus MeTalIM4eCKUX CTPYKTYp, OCa)XJIaeMbIX Ha JUAJIEKTPUK C
MOMOIIIBIO JIA3ePHOTO ITyYKa.

Pa3znesn 3. U3roroBjieHHe HHTErPAJbHBIX YCTPOMCTB U MX KOMIIOHEHTOB METOJaMM JIa3ePHOro
MHKPO- 1 HAHOMOAN(PUUMPOBAHUS

3.1. Metoapl nazepHOro Mo pUIMPOBAHUS IPO3PAYHBIX MAaTEPHAIIOB

Oco0eHHOCTH BO3/ICHCTBHSI Ha MaTepral HEMOIBWKHBIM U IBHKYILIMMCS JIa3epHBIM IydkoM. [Ipsamas
nazepHas 3anuch. [lpomonbHass M TomepeyHas CXeMbl 3anucu. AJJIUTUBHBIC, CYOCTpPaKkTHUBHBIE U
Heaegopmupytomre MeTobl. [Iyuku co caoKHBIM MpoduiieM HHTEHCUBHOCTH U METOJIbI X (DOPMUPOBAHHUSL.

3.2. Mukpoo6paboTKa CTEKOJI 1 MOHOKPUCTAJIOB C IOMOIIBIO aOJISIHH.

Jlazepnas pe3ka. JIazepHoe cepienue. PopMupoBaHue 3aJaHHOTO pelibeda MOBEPXHOCTH.

3.3. KananbHble BOJTHOBOBI U YCTPOMCTBA HA UX OCHOBE

3amuch KaHanbHBIX BOIHOBOAOB TUIOB |, Il 1 I1l. OcobeHHoCTH 3amucH BOIHOBOJOB B CTEKIIAX U
MOHOKpHCTAJIIaX. 3anuch, CTUPAHHUE U TEPe3arch KPUCTANTMIECKAX BOJTHOBOJIOB B cTekie. IHTerpanbHble
Ja3epbl Ha KaHAJIBHBIX BOJIHOBOJIAX B CTEKJIaX U KPUCTAJLIaX.

3.4. bparroBckue pemeTku

[TonsiTe OpPArTOBCKUX PEIIETOK. 3aluCh OPITTOBCKUX PELIETOK B KaHAJIbHBIX BOJIHOBOJAX. 3aMHCh
OpATTOBCKHX PEIIETOK B ONTOBOJIOKHE. PacmpeneneHuple 3epkana u GUIbTPhI, U UX TPUMEHEHUSI.

3.5. OnTuyeckas namsTh

MHorocnoifHas ONTHYECKasi 3alMcCh JAaHHBIX B MPO3PAYHBIX cpenax. [IoHsATHE MHOTOYPOBHEBOTO
KOAMPOBaHUS. 3amuCh JaHHBIX C MHOTOYPOBHEBBIM KOJAHMPOBAHHEM B  JIBYJIYYETPEIOMISIONINX
MHUKpPOOOJIACTsAX. 3anMuch JaHHBIX B HAHOPEIIETKAX B KBapIeBoM crekiie. [lepesanucy HaHOpemeToK. 3anuch
JaHHBIX B HAHOMOPUCTOM CTeKJe. 3amuch JaHHBIX B JIIOMHHECHUPYIOIIUX  MHUKPOOOIACTAX.
TepMocTaOMITBHOCTD 3aIMCAHHBIX JTaHHBIX.

3.6. OnTruyeckue KOMIIOHEHTHI CO CIOXKHBIM MpoduiieM AByTydenperoMIeHUs

@a3oBble 9JMEMEHTHl Ha OCHOBE HaHOpemeToK. (OcoOeHHOCTH TIOCIEeIOBaTEeIbHON —3amuch
HAHOPEIIETOK Ha OOJBINON IIom@aau. DNeMeHThl A (OPMUPOBAHHUS CBETOBBIX MYYKOB C a3UMYTalbHOM
noJsipr3anueii. DJIeMeHTH A1 JOPMHUPOBAHUS CBETOBBIX ITYYKOB C PaIHAIEHON MOJISPU3ALIUEH.

3.7. Mukpowusaenus, MUKPOKaHAIbHBIE CXEMbI U «1a00paTOPUU Ha YUTIEN.

[ToHATHST MUKPOCHCTEMBI TIOJTHOTO aHANN3a, «Ia0OPaTOPUHN Ha YHIIE», «I1ad0pPaTOpUu B BOJIOKHEY.
Henocratku u mpeumyiecTBa Ja3epHBIX METOAOB HM3TOTOBJICHHS MHUKPOKAaHAIBHBIX CXeM. MeTOobl
GbopMHpOBaHUS MHUKPO- M HAHOKAHAJOB. YTpaBieHHe npodmieM (OpMHPYEeMBbIX KaHAIOB. [Ipumeps
MUKPOKAHAJIBHBIX CXeM, U3TOTOBJIEHHBIX C MTOMOIIIBIO JTa3€PHO 3aIUCH.

3.8. JIazepHas cBapka.

CBapka AMAIEKTPUKOB ApYT ¢ ApyroM. CBapKa IUAIEKTPUKOB C MeTalliaMu. BinsHue XapakTepucTuK
Ja3epHOTO My4YKa Ha XapaKTEePUCTHKH CBAPHOTO COCTUHEHHUS.

4 O0bem yueOHOH TUCHHMILINHBI

O0beM TMCUMILINHBI
Bup y4yedHoii padoThl Axax | Actp.
3E
4. u.
OO0masi TPy10eMKOCTh THCITHTLTHHBI 3 108 81
KonTakTHas padora — ayIMTOPHBbIE 3aHATHS: 1,33 48 36
Jlexun 0,44 16 12
[Tpaktuueckue 3ansatus (I113) 0,89 32 24
CamocrosiTejibHasi pa6oTa 1,67 60 45
KoHTakTHas camocTosiTellbHas paboTa 0,4 0,3
1,67
CaMocTOsITENbHOE U3YUYEHUE PA3AEIOB TUCIUIUIMHBI 59,6 44,7
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\ Buja HTOrOBOro KOHTPOJIA: \ 3a4der oneHKOM

5.3 IucuuniauHbl 4acTH, GopMHpPyeMoil y4acTHUKaAMHU 00pa30BaTeIbHbIX OTHOIIECHUH (M CHMIIIMHBI
1o BbIOOPY)

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUNIMHBI
«TexHOJIOTHS KPUCTAJUIHYECKUX MATEPUAJIOB I (POTOHUKH M IJTeKTPOHUKN»

1 Heap aucuuminHbl — GopMupoBaHHe 3HAHUA M YMEHUH TEOPUH M TEXHOJIOTUHM BbIPAIIMBAHUS
KPUCTANINYECKUX MAaTEPUAIIOB JUIsl JIEKTPOHUKU (POTOHUKH.

2 B pe3yabTaTe H3yYeHUs] JUCHUIINHBI 00YYAIOIHIiCS 10JI/KeH::

Obnadamye cleayOmUMU KOMIIETCHIMAMU U HHAUKATOPAMH UX JTOCTHXKEHUS:

VK-2.3; YK-2.5; YK-2.10; TIK-1.1; TIK-1.3; I1K-4.1; T1K-4.2; TIK-4.3; IIK-5.1; I1K-5.2; TIK-5.3;
[1K-6.1; I1K-6.2; [1K-6.3

3uame:

— Kiaccu(ukanuio 1e(eKToB B KPUCTAIUIMYECKUX MaTepHaax;

- METO/Ibl OIIPEIEICHNS KOHLEHTPALUK PAaBHOBECHBIX U HEPABHOBECHBIX J1€(DEKTOB;

- OCHOBHBIE TUIIbI HECTEXHUOMETPUYECKHUX (Pa3;

- OCHOBHBIE 3aKOHOMEPHOCTH BIHSHUSA Ae(PEKTOB HECTEXHOMETPHUHU Ha CBOMCTBA KPUCTAILJIOB.

- OCHOBBI 1TocTpoeHust P-T-X quarpamm cOCTOSHUS

- 3aKOHBI, YIPABJISAIOIINE €CTECTBEHHBIMU POCTOBBIMU (hOpMaMH MOHOKPHCTAIIJIOB;

- 3aKOHBI, YIPABISIONIME MPOLECCAMU POCTa MOHOKPHUCTAJUIOB M IYTH CTaOMJIM3ALMM 3TUX
IIPOLIECCOB;

- METO/]Ibl pOCTa KPUCTAILJIOB;

Ymemn:

- HCIOJIb30BATh KBA3UXUMHUYECKYIO TEOPHIO Ul OMUCAHMs IpolueccoB AedekTooOpa3oBaHus B
KpUCTaJLIax;

- paccUMTHIBAaTh  KOHIEHTPAMIO  PAa3IMYHBIX  TUIOB  JTe(PEKTOB U3  pPa3HOPOTHBIX
JKCIIEPUMEHTAIIBHBIX JIaHHBIX;

- paccuuThIBaTh CBOMCTBA KPHUCTANIOB B 3aBUCUMOCTH OT KOHIIEHTpPAlMM pPaBHOBECHBIX
TOUYECUHBIX J1€(DEKTOB.

- a”Hanmu3upoBaTh P-T-X (a3oBble quarpaMmbl, MPOTHO3MPOBATH HA HX OCHOBE IPOLECCHI
KpUCTAJIN3ALUHY;

- BBIOMpATh METOJIbl POCTa KPUCTAJUIOB MCXOJS M3 JUarpaMMmbl COCTOSIHUSI M 3aJaHHBIX
TpeOOBaHUH;

Braoemy:

- HaBbIKaMU OIPEIETICHUS TUIIOB JEPEKTOB 10 Pa3HOPOIHBIM SKCIIEPUMEHTAIbHBIM JaHHBIM;

- METOJIaMH pacyeTa KOHLEHTPALHs TEIUIOBbIX Je(PEKTOB U Je(EKTOB HECTEXUOMETPHH;

- METOJIaMH ONPEIENIEHUs TEPMOUHAMUYECKHX [TapaMETPOB PABHOBECHBIX TOUEUHBIX JE(PEKTOB
B KpUCTaJIJIax.

- HaBbIKaMU KOHCTPYHPOBAaHMS JIESTMPOBAaHHBIX MOHOKPHCTAJIIOB;

- HaBbIKaMU aHaJIM3a CTPYKTYP U MPOIECCOB B KPUCTAIIIU3ALMOHHBIX CPE/Iax.

3 Kparkoe conep:kanue JMCIHUIITHHbI

Paznen 1. ®usnyeckasi XMuMHUA PeajJibHOI0 KPUCTAJLIA

Beenenue. MneanbHblil U peanbHblil (¢ aedextamu) kpuctaul. dusndeckas XUMHUS KPUCTAIUIOB C
nedexTamu, Kak 00J1acTh 3HaHUM 0 HOPMUPOBAHUH CBOMCTB KpUCTaslIa, 00YCIOBICHHBIX €r0 Je()EeKTHOCTHIO.
Knaccudukanus nedekroB cTpyKTypsl KpHcTaia.

TennoBoii 6ecriopsiiok B kpuctaiie. TerioBele nedekTbl. PeHOMEHOIOTUYECKas XapaKTepUCTHKA
TEIUIOBBIX Je(PeKTOB. BhIsBIEHNE 3aKOHOMEPHOCTEHN, OMMCHIBAIOIINX 3aBUCUMOCTh KOHIIEHTPALUHU TETIOBBIX
nedeKToB OT TemIepaTypbl METOJaMH CTaTUCTHYECKONW TepMoauHaMuku. KoHieHTpanus nedexkToB Kak
GyHKLIUS TemrepaTrypbl B OJHOKOMIIOHEHTHBIX KpPUCTAJUIaX. 3aBUCHUMOCTb KOHLIEHTPAIMM TEIUIOBBIX
nedeKTOB OT TEMIEpaTypbl B ABYXKOMIOHEHTHBIX KPUCTAJUIMYECKUX COEIMHEHUSX. DKCIepUMEHTAbHbIE
METO/IbI ONpEENCHUs] KOHIICHTPALUU TEIUIOBBIX Ie(eKTOB. BhIABICHNE 3aKOHOMEPHOCTEH, OMHMCHIBAIOIINX
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saBieHUsT AeekTooO0pa3oBaHUs B KPUCTAUIAX METOJaMHU KBa3uXMMUYecKoi aHamoruu. CorocraBieHue
KBa3UXMMHYECKHUX U CTATUCTUYECKHUX METOOB.

Pa3nea 2. CoOcTBeHHBIE H HeCOOCTBEHHBIE IPHMECH B PeajibHOM KPHCTaJLIe

becnopsimok B Kpucraymie, OOYCIOBJIEHHBIH  HapylleHUsSMH  cTexuomerpuu. Jledekrsl
HecTexuomeTpuu. O HEeH30€KHOCTH HapyLIEHUs] CTEXMOMETPUM B KPHUCTANIaX XUMUYECKUX COEIUHEHUH.
Hecrexnomerpust OuHapHbIX coenHeHUN. BnusHue nedekroB HECTEXMOMETPUHN Ha CBOMCTBAa KPHCTAJLIOB.
3aBUCHUMOCTh KOHIIEHTPALUH 1e(DEKTOB HECTEXMOMETPHH OT OCHOBHBIX TEPMOJNHAMHUYECKUX MMaPaAMETPOB —
JaBieHusT W TemnepaTypbl. OCOOCHHOCTH aHAJIUTUYECKOIO M TIpaUUecKoro ONUCAHUSA TaKHUX
3akoHOMepHOcTel. OToOpa)keHHe SBJIEHUI HapylIEHUs CTEXMOMETPUM Ha JuarpaMMax cocrosHus. O
TEPMOJIMHAMHYECKOW TPUPOAE HECTEXHOMETPUYECKUX (a3 Kak TBEPAbIX pPACTBOPOB H3OBITOUHBIX
KOMIIOHEHTOB B OCHOBHOM BellleCTBe. TepMOAMHAMUYECKUN aHAIU3 MIPUUYUH, ONPENeNIAIOIUX BUI 00JIacTH
TOMOTEHHOCTH U €€ I0JI0KEHHUE Ha JUarpaMMe COCTOSTHUSA.

IIpobnema coOCTBEHHBIX NpuMecell B 0CO00 YUCTOM KpHCTaIe CTEXHOMETPUYECKOTO COCTaBa.
OU3NKO-XMMHUYECKHE OCHOBBI METOJIOB PpEryJIMPOBAaHUS YPOBHS COOCTBEHHBIX IpUMEcEeid B TaKHUX
KpUcTaliax. OHepreruka naedekroB HectexuoMmeTpuu. OrpeneneHue OCHOBHBIX TEPMOAMHAMUYECKUX
napameTpoB aedekrooopazoBanus AHzep, ASrep, AGrep, pacueTHBIC M SKCIIEPUMEHTAIBHBIE METOIBI.

Paznen 3. Oco0eHHOCTH HCHOJb30BAHMSA AUArpaMm (pa30BbIX PABHOBECHH JJIsl MOJYyYCHUS
HeCcTeXHOMeTpHUYeCcKux (a3

Ilonatue kBa3ucratuyeckoro mnpoiecca. YpaBHenue [uO6ca-/lrorema. I'eteporeHHas cucrema.
VYcnoBus paBHOBecus (a3 B TETEPOreHHOM cucTeMe. VHTEHCHUBHbIE U JKCTECHCHBHBIE HapaMeTphl.
ConpspkeHHbIE napaMeTpbl. BapuaHTHOCT TIe€TEPOreHHOM CHUCTEMBl. YPaBHEHUS CBS3U. Y CIOBHA
YCTOMYUBOTO PaBHOBECHS (Da3bl M TE€TEPOreHHON CHCTEMBI.

DU3NKO-XUMUYECKAs CYIHOCTh IUarpaMMbl COCTOsIHUS. CrucTemMa KoOpAMHAT. BapuaHTHOCTB CUCTEM,
u3o0paxaeMbIX Ha auarpamme coctosiHus. HomeHkiarypa auarpamMm coctosiHus. llenn kayecTBEHHOIo
aHaJIM3a JuarpaMM COCTOSIHUSL.

JluarpaMmbl COCTOSIHUSI B KOOpJIMHATaX «MHTEHCHUBHBIM NapaMerp 1 — MHTEHCUBHBINA mapamerp 2».
BapuantHOCTh cucteM, M300pakaeMblX JMHUEH M Toukoi. OOmuMH BHJ auarpaMMbl cOCTOsSHUS. Hucio
JUHUN, MUCXOMAUIMX W3 HOHBAPUAHTHOM TOYKM. B3anMHOE pAaclojOXEHWE JIMHUN, BBIXOJALIUX U3
HOHBapuaHTHOU Touku. [IpaBmiio Cpelinemakepca. COOTHOIIEHNE MEXy SKCTEHCUBHBIMU IapaMETpPaMHU B
TOUYKE dKCTpeMyMa JIMHUU. Touka oOpbIBa JTUHUH.

JluarpaMmbl COCTOSIHUSL B KOOpJIMHATaX «MHTEHCHUBHBI IIapaMeTp — JKCTEHCUBHBIN IapaMeTp».
BapuanTtHocTh cucteM, u3oOpakaeMblx Ha Auarpamme. OnpeneneHue KOHHOAbL. Pacuer uucna nuHui Ha
Juarpammax.

HonBapuanTthbie paBHoBecust 1 tuna. HonBapuanTHele paBHOBecus 2 tumna. Hecrexmomerpuueckue
¢da3pl u ux orobpaxenne Ha P-X wu P-T npmarpammax. P-T-X nuarpaMMbel Kak COBOKYIHOCTb
3aKOHOMEPHOCTEH, ONPEIENAIOIINX YCIIOBHS CUHTE3a KpHCTAJUIOB KOHTPOJIUPYEMOTO
HECTEXHMOMETPUUECOKI0 cocTaBa. TepMOIMHAMHUYECKHH aHalU3 MPHYMH, ONpPENeNSIomUX BUA OO0JIACTH
TOMOTEHHOCTH U €€ MOJI0KEHHE Ha TUarpaMMe COCTOSTHUS.

P-T-X-Y nuarpammsl TpoitHbIXx cucteM. OCHOBHBIE CBEIEHUS O CBOMCTBax TpeyrojbHuka ['nboca.
[Toctpoenne wuzorepmuueckux cedeHnid P-T-X-Y  nmarpammel TpoiHON cuctemMbl. MOHOBapuaHTHBII
TpeyroabHUK. OCOOEHHOCTH TPUAHTYIISALUS NPH OCTPOSHUH U30TepMHuueckux ceuyeHuit T-X-VY mpoekiun P-
T-X-¥Y nuarpaMMbl TPOMHON CUCTEMBI C YUETOM 00J1acTell TOMOT€HHOCTH TBEPBIX (ha3.

Meton rpadudeckoii TEpMOAMHAMUKY JIJIs1 TOcTpoeHust cornnacoBanHbix P-T-X (V) auarpamm.

Pasnen 4. 3aKk0OHOMEPHOCTH KPHCTAIH3ALMHI

@DeHOMEH IIOCKOIPaHHOCTU KpucTaiia. Makpo- 1 MUKporpanu. Bunimnanuu. M30rHyTsIi KpucTal.
PoctoBbie popmbl. Camononobue naeansHoro kpucramia. Llentp 3apoxxaenus kpucramia. [Tupamust pocra.
Cextopsl pocta. EcTecTBEHHbIE W MCKYCCTBEHHblE TIpaHu Kpucramia. [lceBmorpanm kpucramia.
Koaddument popmsl rpanu kpucraiuia. KoadounueHT Gpopmbl nupaMuisl pocTa.

IlepBoe Hauano TEpMOAMHAMMKM Ul PAacTYLIETo Kpucramia. Bropoe Hadano TepMOIMHAMUKH IS
pactyuiero kpuctaiia. O6beJMHEHHOE IEPBOE U BTOPOE HAYallo TEPMOJAMHAMUKH I pacTyILEro KpucTaiia.
JlaOmiibHOCTBH paBHOBECHS pacTyIiero kpucramia. [loTeHnuansHblii 6apbep pocTa pacTyIIero Kpucraiia.

TepMmomuHaMuueckre TMOTEHIMAIBI PACTyIIEro KpucTaia. YpaBHeHue (mpaBuio) Bymboda.
JlelicTBUTENbHBIC, BHIPOXKJCHHbIE U MHHMMbIE TpaHM KpHUCTauloB. BekropHas ¢gopma ypaBHeHus Bynboda.
VYkazarenpHas TMOBEPXHOCTh YIETBHONW CBOOOJHON MOBEPXHOCTHOW HSHEPTrUM KpuUcTaiuia (yKazaTeslbHas
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noBepxHOCTh OpeHpecta). CUHTYIApHBIE TpaHU KpucTtayuia. [Ipupona crienupuuHOCTH OTPaHKH AAHHOTO
BHJIa KPUCTAJUIOB.

HepaBHoBecCHBII Iporiece 3apoxaAeHus 1 pocTa KpuctayuioB (mpouecc Boabmepa-Bebepa). Ocobbie
TOUKH Tpouecca Bombmepa-BeOepa: paBHOBecHas TOuka, TOYKa Iepernda M TOYKA HYJIEBOrO 3HAYECHUs
sHeprun [mbOOca. YHuBepcanbHas KpuBas mporiecca Bomnbmepa-Bebepa. CroHTaHHOE 3apOKICHHE
kpuctaa. Kputuueckuil paguyc KpucTaanueckoro 3apo/ipima. MHKyOalmoHHBIN epHo.l KpUCTAITU3ALUH.
Cuna KpUCTaUIN3allMOHHOTO JaBJICHHUS.

N300apHbIil pocT KpucTaula M3 paciulaBa WM YUCTOM HapoBod (as3bl WM M3 pacTBOpa MpHU
HOCTOSIHHOM KOHILIEHTPALMK U P TOCTOSIHHOM 00beMe KPUCTANIN3ALMOHHOM cpenibl. Y paBHeHHE ToMcoHa-
KenbBuHa i pacTyliux KpUCTAUIOB IPHU NMEPEOXJIAXKACHUN KPUCTAIUIM3ALMOHHON cpesbl. 3aBUCUMOCTD
pa3Mepa KpucTajula OT IepeoXJIaXKIeHUs KPUCTAIUIM3AaMOHHOM Cpeibl B HEPAaBHOBECHOM ITPOLIECCE.

W3oTepMuuecKuii pocT KpUCTAJUIOB M3 paciljlaBa WM YMCTOW MapoBOi (asbl, UM U3 PacTBOpa MpH
IIOCTOSIHHOM KOHIIEHTpAallUd U IOCTOSHHOM 00BEMe KpUCTAJUIM3allMOHHOM cpenbl. YpaBHeHue TomcoHa-
KenbBuHa a5 pacTyiero KpucTauia Ipy MEPECHIIEHUH 10 AaBJICHUI0. 3aBUCHMOCTb pa3Mepa KpucTaiijia OT
BHEIIHETO JJaBJICHNS B HEPAaBHOBECHOM IIPOLIECCE.

PaBHOBecHBIII ~ KOI(GUIIMEHT  paclpenesieHus  MHUKpOIpuUMeced B CHCTEME  KpHUCTallI-
KpHUCTa/NIM3aloHHast cpea. HepaBHOBeCHBIH KO3 PUIMEHT pacnpeseneHus MUKpPOIpUMEced B CUCTEME
KPUCTAJUI-KPUCTAINIM3ALMOHHAs cpefa. BBIBOJI 3aBUCUMOCTH MEXKJYy PAaBHOBECHOIO M HEPABHOBECHOI'O
K03 duLreHTa pacnpeaeseHus: MUKPOIIPUMEceil B CUCTEME KPUCTAILI-KPUCTAIUIM3allMOHHAs Cpea.

JInHaMyKa MPUMECHOI'0 COCTaBa KPUCTAJLIA PACTYLIETO B OTPAHMYEHHON KPUCTAIUIM3ALMOHHON cpesie
C 3aI1aCOM KpPHUCTAJNIM3yEeMOTI'0 BElleCTBa. 3aBUCUMOCTb IPEAEIbHON KPUCTANIN3AMOHHON TOIH (OTHOILIEHUE
YKclia MOJIEH BBIPOCHIETO KPUCTAIUIA K YUCIY MOJIEH KPUCTAJUIM3ALMOHHOM Cpefibl) OT TUCKPETHOIO YPOBHS
TpeOyeMoii YHCTOThI U HEPAaBHOBECHOTO KOA(P(PHIIMEHTA pacIipe/leIeHUs puMecei.

Pa3nea 4. MeToabl pocTa KPUCTAJLIOB

Buibl TOMOre€HHBIX KpUCTAJNIN3aLMOHHBIX Cpell. BUIbl reTeporeHHbIX KpUCTaUIM3alMOHHBIX CPEXl U
UX IPEUMMYIIECTBO II0 OTHOIIEHWKD K TOMOI€HHBIM. BuHIbl KOHBEKTMBHOIO MacCOIlepeHOca B
KPUCTAJIM3AMOHHBIX cpelax. ['paBUTallMOHHAs TEIUIOBas KOHBEKLMS B KPUCTAJUIM3ALMOHHBIX Cpelax.
Kpurepun Penes, I'pacropa u Ilpanaris, xapaxTepusyroliue 3TOT BHUJ KOHBEKIMH. B3aumopeiictBue
pa3IMYHBIX BUJOB KOHBEKIMHM B KPUCTAIUIN3ALIMOHHBIX CPEAaAX.

BelpamuBanue kpuctaioB u3 pacruiaBa. Meron Yoxpansckoro. Meron Kuponoisryca. Merton
CrenanoBa. Merox barnacaposa. Meron bpumxmena. Meron Bepheina. Merton rapHucaxka (X0JIOAHOTO
KOHTEWHEepa).

BelpamuBanue KpucTauIoB U3 pacTBoOpa.

BripanuBanue KpucTamuioB U3 razoBoi (a3l

4 O0bem yueOHOH TUCHHMILINHBI

O0BbeM THCHHUTITHHBI
Bun yueoHoii paboTbl Axan. | Actp.
3E
q. q.

OO0masi TPy10€eMKOCTh M CHUITHHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBIE 3aHATHS: 2,7 96 72
Jlexnun 1,8 64 48
[Tpaktuueckue 3ansatus (I113) 0,9 32 24
CamocrosiTejibHasi pa6oTa 2,3 84 63
CaMOCTOSTEIbHOE U3YYCHHE PA3JICTIOB JIUCITUTLIHHBI 2,3 84 63
Bua konTpoJs:
IK3aMeH 1 36 27
KonTakTHas paboTa — MPOMEKYTOUYHAS ATTECTALIUS 1 0,4 0,3
[ToaroToBKA K 9K3aMEHY. 35,6 26,7
Buj nTOroBoro KOHTpoOJIs: IK3aMeH

AHHOTaNUs padoyeil MPOrpaMMbl JUCHUNIMHBI
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«PU3NKOXUMHUS U TEXHOJIOTUA CTEKJIA U CTCKIOKPUCTANIHYCCKUX MATCPHUAIOB 1JIsA (l)OTOHI/IKI/I H
AJICKTPOHUKHN

1 Hesb AMCUMIUTHHBI — TPUOOPETEHUE YUATUMHUCS 3HAHUK U KOMITETCHIIMIA B 00J1aCTH (PU3UKOXUMUH
CTEKJIa U CTEKJIOKPUCTALUIMYECKUX MATEPHAIOB, TEOPETUUECKUX OCHOB TEXHOJOTHUU WX TOIYYEHUS IS
CO3/JIaHUsI HOBBIX MaTepHaioB (POTOHUKH M SJIEKTPOHUKHA Ha OCHOBE CTEKJIa C 3aJaHHBIMH CBOMCTBAMHU.

2 B pe3yabTaTe N3y4eHHs IMCUUILIUHBI 00y4AIOMIMIACH 10JI2KEeH:

Obnadams CIeTYIONTUMA KOMITIETCHIIMSMA U MHANKATOPAMH UX JOCTHXKCHHUS:

VK-2.3; YK-2.5; YVK-2.10; IIK-1.1; IIK-1.3; TIK-4.1; IIK-4.2; TIK-4.3; IIK-5.1; IIK-5.2; TIK-5.3;
[1K-6.1; T1IK-6.2; T1K-6.3.

Buame.

- OCOOCHHOCTH CTEKJIOOOpPA3HOTO COCTOSIHHS, (DU3UYECKHe acleKThl CTPOCHHS CTEKIIa,
OCHOBHBIEC 3aKOHOMEPHOCTH BIIMSHUSI COCTaBa CTEKJIa HA TEXHOJOTMYECKUE M DKCILTyaTallHOHHBIE CBOMCTBA;

- o0mue 3aKOHOMEPHOCTH (ha30BOTO pa3feieHUs M KPUCTAJUIM3ALUU CTEKOJ PAa3IUYHBIX
CUCTEM, UCIOJIb3YEMBIX JJISl HOMYUYEHUS CTEKIOKPUCTAIIMYECKUX MaTepUaiOB;

— TEOPETHUUECKUE OCHOBBI TPOCKTUPOBAHMSI CTEKOJI M CTEKJIOKPUCTAIUNIMYECKUX MAaTEPUAJIOB ISt
(OTOHUKY U SNIEKTPOHUKH, 00JIACTH MPUMEHEHUS U CHIEIU(PUKY TEXHOJIOTUH UX MOTyYCHUS;
Ymemy:

- AHAJIM3UPOBATh B3aUMOCBA3U XHUMHUYCCKOTO COCTaBa, CTPYKTYPBI U CBOMCTB CTEKOI H
CTCKIIOKPUCTAININICCKUX MAaTCPUAIIOB,

- IMPOTrHO3UPOBATh YPOBCHb CBOWCTB U OLICHHUBATh BO3MOKHBIC obnactu IMPUMCHCHHUA CTCKOJ U
CTCKIIOKPUCTAINIMYCCKUX MATCPHAIIOB B 3aBUCHUMOCTU OT XUMHYCCKOIO, (1)2130BOI‘0 coCTaBa U TCXHOJIOI'MH
MMOJIYy4YCHUA

— MPUMCHSTh OCHOBHBIC TCOPETHUSCKHE ITOJIOKCHHSI K aHAJIM3Y pPE3yJbTAaTOB HAYYHBIX H
TEXHOJOTMYECKHUX MCCIEA0OBAHUN B 001aCTH CTEKIA M CTEKJIOKPHUCTAINIMYCCKUX MATCPHUAIOB/IISA (POTOHUKH U
IICKTPOHUKH.

Bnaoemsy:

- HaBBIKaMHM aHaJiu3a Hay‘{HO-TeXHI/I‘{eCKOfI JAUTCPATYpPLI B 001aCTH TEXHOJIOTHMH CTEKJIa |
CTCKIIOKPUCTAININICCKUX MATCPUAIIOB IJIA (1)0TOHI/II(I/I H JJICKTPOHUKU;

- MGTOI[I/IKOI\/’I pa6OTBI C JnarpaMMmamMu COCTOAHUA U HaBbBIKAMH HUCITIOJIB30BAHUA UX JJIA PCHICHUA
MPAKTUYCCKUX 3aaaY,

- CHOCOOHOCTBIO AHAIM3MPOBATh B3aMMOCBSI3U «COCTaB — CTPYKTypa — YCIIOBHsI CHHTE3a —
CBOMCTBO» U MCIIOJIb30BATh MOJTYYEHHbBIE 3aKOHOMEPHOCTH B TEXHOJIOTHH CTEKJIA U CTEKIOKPUCTAIIINYECKUX
MaTepuaioB Juisl POTOHUKH U SJIEKTPOHUKU;

— METO/1aMU pacyeTa (pU3MKO-XMMHUYECKHX CBOMCTB CTEKOJ M0 UX XUMHUYECKOMY COCTAaBY.

3 Kpartkoe conep:kanue JMCIHUIIIHHbI

Pa3nea 1. CuHTe3, CTPYKTYpa U CBOMCTBA CTEKOJI U CTEKJIOKPHCTANLIHYECKHX MATEPHAJIOB

Teopernueckne OCHOBBI CTEKJIIOOOPAa3HOTO COCTOSHUSL M YIPABICHHUS CBOMCTBaMHU  CTEKOJ.
OCOOEHHOCTH CTPOEHHUS PA3IUYHBIX I'PYII CTEKOJ — CUIMKATHBIX, OOpaTHBIX, (hOc(aTHBIX, FrepMaHATHBIX,
OKCU(TOPUAHBIX, PTOPUIIHBIX, XaJIbKOT€HUIHBIX. SIBNIeHus (ha3oBoro paszaeneHus B crexiax. CtabuibHas U
MetacTaOuibHas JHUKBalMs. DOU3NKO-XUMHUYECKHE AaCleKThl CTeKiIoBapeHus. OCHOBHBIE MPUHIIMIIBI
IMPOCKTUPOBAHHUA M CHUHTE3a CTCKIOKPHUCTANIMYECKUX MATCPUAIOB C 3aJaHHBIMHA CBOMCTBaMH. O6ma$[
TEXHOJIOTHYECKAsl CXEMa MPOU3BOICTBA CTEKIONU3IEIH.

Pa3nea 2. /luarpaMMbl COCTOSIHMSA CTEKJI000PA3YIOIINX CHCTEM

OCHOBHBIE IOHSITUSA ImpaBujia (1)33. HI/IanaMMBI COCTOAHUA TpOfIHI:IX CUCTEM, DJICMCHTHI UX CTPOCHHA
U mpaBuiia paboTel ¢ HUMH. [TyTH ¢a30BbIX M3MEHEHHH (IMYTH KPUCTAJUIM3AlMU U TUIABJICHUS) pa3InYHbIX
COCTaBOB Ha AguarpamMmax. HpI/IMeHeHI/Ie IpaBujia pbrdara Iajid KOJIUYCCTBCHHBIX PACUCTOB. Croco05sl
MOHMKEHUSI KPHUCTAIIM3AIIMOHHON CIIOCOOHOCTH CTeKkoj. lcmonb3oBaHWE [AuarpaMM B TEXHOJOTHH
IPOM3BOJICTBA CTEKOJI M CTEKIOKPUCTANINYECKUX MAaTEPUAIIOB.

Pa3nea 3. OnTudeckue cTeK/1a M NPO3pavyHble CTEKJIOKPHCTAIIHYECKHE MATepPHAIbI

BeCHBeTHBIe N IIBETHBIC OIITHYECKHE CTCKIIA. Hx KJ'IaCCI/I(bI/IKaHI/ISI 10 TUIIaM M MapKaM COIJIaCHO
HOPMAaTUBHOM JoKyMeHTanuu. [lomoskeHre OECHBETHBIX ONTHYECKUX CTEKOJ pa3HbIX THUIOB Ha
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KOOPJAMHATHBIX MOJSAX auarpaMMmbel AOOGe. PaamanmonHHo-cTolikMe omnTHyeckue crekiaa. Hopmupyemsble
MOKa3aTelu KayecTBa OECLBETHOTO M LBETHOTO ONTHYECKOrO CTeKia. MeTOoJbl KOHTPOJIS XapaKTePUCTHK
0€CIBETHOTO M LIBETHOT'O ONTHYECKOr0 cTeKiIa. OCHOBHBIC TEXHOJIOTMYECKHE CTA UM MTOTyUCHHS.

OnTHyeckoe KBapleBoe CTEKJIO. Mapku W HOpPMHpYEeMble IIOKa3aTeld KayecTBa OINTHYECKOTO
KBapIIEBOT'O CTEKJIa COTIIACHO HOPMATUBHOM ToOKyMeHTauu. OcOOEHHOCTH TEXHOJIOTHH.

Teoperuueckue OCHOBBI  MOJYYEHHUS MPO3PAUYHBIX  CTEKJIOKPUCTAJUIMYECKHUX  MaTEpUajoB.
Hcnonp3oBaHne HavaidbHBIX CcTaguii amopdHoro ¢a3zoBoro pasfeneHuss W KPUCTAUIM3ALMH s
dbopMupOBaHUS HAHO- U MHUKPOHEOJAHOPOJHOU CTPYKTYphl. OCHOBHBIE CTEKJIO000pA3YIOUINE CUCTEMBI,
UCIOJIb3YEMbIE JJIs MOJIYUYEHUs TPO3PAYHBIX CTEKJIOKPUCTANINYECKUX MaTEpUaIOB.

Pa3nea 4. Crekiia 111 BOJIOKOHHO-ONTHYECKUX CHCTEM

duznyeckue OCHOBBI PACIPOCTPAHEHUS U3IYUYCHHUS B ONITUYECKOM BoslokHe. Kitaccuduxariysi, THIBL U
CBOMCTBAa ONTUYECKUX BOJIOKOH. MarucrpajibHble U CIIELUaIbHbIE ONTHYECKHE BOJOKHA. OJHOMOAOBOE U
MHOTOMOJIOBOE ONTHYECKOE BOJIOKHO. MeTo/ibl MOJyYeHHs ONTUYECKUX MPedOpM U TEXHOJOTHS BBITSKKU
ONTUYECKOTO BOJIOKHA.

OcHoBHbIE HamNpaBlIEHUS U MEPCIEKTUBBI CO3AAHUS HOBBIX TUIIOB BOJIOKOHHBIX CBETOBOJOB U HUX
OPUMEHEHHUS B Pa3IMuYHBIX o6OnacTax. OOmas XapaKTepUCTUKA CIEHUATBHBIX ONTUYECKHX BOJOKOH.
AKTHBHUpPOBaHHbIC BOJIOKHA JJI ONTUYECKUX YCHIIUTENIEH U JTa3epoB.

Paszgea S. JIroMmuHecuupyouue u JiasepHble CTeKJIa

SIBneHMe TFOMUHECLIEHIIUN aKTUBHUPOBAHHBIX CTEKOJ. VX CHeKTpaibHO-TIOMUHECIIEHTHBIE CBOMCTBA.
Tymenue u ceHcuOUIM3anus JIOMUHecHeHIIMY. KuHeTrka 3aTyxaHus JIOMUHECHeHIUH. be3bI3nyyaTenpHas
nepegavya SHEPrUM JIEKTPOHHBIX BO30YXACHUI MEXAy ONTHYECKHUMH LIEHTpaMH U ee mpossieHus. Kpocc-
penakcanusi, an-KoHBepcus. Murpanus Bo30yx1eHuH.

Jlazepnas renepanus. aBepcus HaceneHHocTH. CiocoObl cO3/1aHusl UHBEPCUU HACEIEHHOCTH. Tpex-
U YETBIPEXYPOBHEBBIE CXEMbI HAKAUKU aKTUBHOM cpe/ipl Jlazepa. CBolicTBa JiazepHbIX cTekod. [IpenmyiiectBa
U HEJIOCTAaTKU JIa3€PHBIX CTEKOJI [0 CPABHEHUIO C KpUCTAIIaMH. [IpOMBIIIIIEHHbIE MapKH JIa3€PHBIX CTEKOJI.
Cunukatseie U GocdaTHble Ja3epHbie cTeksa. OcOOEHHOCTH TEXHOJIIOTUH MOIYUSHHS JTa3ePHBIX CTEKOJL.

Pa3nen 6. CTekyIOKpUCTAINYECKHE MATEPHAJIBI IS JIEKTPOHUKH U PAHOTEXHUKH

CoBpeMEHHbIE  CTEKIOKPUCTAUIMYECKUE MaTepuanbl JUIsl JJIEKTPOHUKHM U PaJUOTEXHUKHU:
KJacCU(UKallMsg U OCHOBHBIE XapaKTEPUCTUKU. B3anMOCBS3b XMMHUYECKOTO U (ha30BOTO COCTaBOB CO
CTPYKTYpOM ¥ CBOWCTBAMHM CTEKIIOKPHUCTAUIMYECKMX MaTepHaoB. ['OMOreHHOE U TeTepOreHHOe
3apo/ible00pa3oBaHue B CTEKIIAX, KiIacCu(PUKAIIMs KaTaTu3aTOPOB KPUCTAIUTU3AINH, MEXaHU3M UX JCHCTBHS
Y TIPUHLUIIBI T0100pa.

TexHonornueckne cxemel MPOU3BOJCTBA CTEKIOKPUCTAJUIMYECKUX MATEPHUAJIOB IO CTEKOJBHOM H
KepaMu4ecKoi (IIOPOLIKOBOM) TEXHOJIOTHH: CPaBHUTEIbHASI XapaKTEPUCTUKA, BOBMOKHOCTH, JIOCTOMHCTBA U
HEJOCTaTKU. B3auMOCBSA3b NPOLECCOB CIEKAHUS M KPUCTAIM3ALMU IOPOLIKOB cTekia. PopMupoBaHue
3alaHHOM CTPYKTYpbl CTEKJIOKPUCTAIUIMUECKUX MAaTEepHalloB METOJaMH CTEKOJIbHOW M KepaMHUYecKOu
TEXHOJIOTHH.

Pa3nea 7. Crekia ¢ 0co0bIMH CBOIICTBAMH

CaeropaccenBaronye cTekna: kiaccudukauus u cBoiictBa. doToxpomHble cTekna. MexaHH3Mbl
00pa30BaHMs LEHTPOB OKpAIIMBAHUA B (DOTOXPOMHBIX cTeKIaX. Mapku (pOTOXPOMHBIX CTEKOJ U X CBOMCTBA.
dotopedpakTuBHble cTekiaa. POTOMHIYIUMPOBAHHOE HM3MEHEHHE II0Ka3aTels MpPEeJIOMIIEHUS B CTEKJax.
Crexna, mpo3paunbie B MK oGnactu. beckucnoponnsie crexina. Mapku UK crekon, pabouunit nuara3oH
nponyckanus. Hopmupyembie mokazatenu kauecTBa. OCOOCHHOCTH TEXHOJOTMM MOJYYEHUS CTEKON ¢
0COOBIMH CBOMCTBaMH.

4.00beM yueOHOH THCHHMILINHBI

O0beM TMCUMIIHHBI
Bup y4yedHoii padoThl Axax. | Actp.
3E
4. u.
OO01asi TPY10€eMKOCTb M CHUIITHHBI 6 216 162
KonTakTHas padoTa — ayIMTOPHBIE 3AHATHS: 2,67 96 72
Jlexun 1,78 64 48
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[Tpaktuueckue 3ansaTus (I113) 0,89 32 24
CamocTosiTesibHas pa6oTa 2,33 84 63
KonTakTHas camocTosiTenbHas paboTa - -
2,33
CamMocTosITeIbHOEC H3YUYCHHE PA3/ICTIOB JUCIIUILUIMHBI 84 63
Bua koHTpoOJIA:
9K3aMeH 1 36 27
KoHTtakTHas paboTa — MpoMe)KyTOYHAS ATTECTAIIHS 1 0,4 0,3
[ToaroToBKa K 9K3aMEHY. 35,6 26,7
Buja uTOroBoro KOHTpoJIs: DK3aMeH

AHHOTanuA padoyeil NPOrpaMmMbl AUCUUIIMHBI
«O0opynoBanme il NPOU3BOACTBA KPUCTAJIMYECKUX MATEPHAJIOB /1JIsl 3JIEKTPOHUKID)

1 Heas aucuumimHbl — (GopMHUpOBAaHUE 3HAHWI B 00JIACTH OOOPYIOBAaHUS M TMPOCKTHPOBAHUS
MIPOU3BOJICTB MOHOKPHUCTAJIJIOB M IPYTUX MATEPHAIIOB IS SJIEKPOHUKHA U (POTOHUKH .

2 B pe3yabTaTe H3y4eHUs] TUCHUILUINHBI 00yYAIOIIHIICS T0JIKeH::

Obaaoams cleqyOIUMU KOMISTCHIUSIMH U UHAUKATOPAMH UX JTOCTHKEHUS:

IIK-1.1; T1IK-1.3; I1K-4.1; [1K-4.2; T1K-4.3; T1K-5.1; T1K-5.2; I1K-5.3; I[1K-6.1; T1IK-6.2; ITK-6.3.

3nameo:

- OCHOBHBIE TEPMHUHBI M TOHATHUS HEOOXOAMMBIE Ui TOHHMMaHHUs Kypca, OCOOEHHOCTH
MIPOU3BOJICTB M MPEANPHUATHH, pabOTAIONMX B 00JACTH BBICOKMX TEXHOJOTHMH M B YAaCTHOCTH B O0JacTH
MIPOM3BOJICTBA MOHOKPHUCTAIIJIOB 1 MOHOKPHCTAIITMYCCKUX H3/ICITHH;

- MpaBWiia MPOCKTUPOBAHUS TEXHOJIOTUYECKUX, aNMapaTypHBIX M MEPCOHAIBHBIX CTPYKTYpP
MIPOM3BOJICTBA MOHOKPHCTAUIOB U MOHOKPHUCTAJUTMYSCKUX H3ICITHUH;

- COCTaB TEXHHYECKOTO 3aJaHHMs Ha NPOSKTUPOBAHHE WHOPACTPYKTYPHI TPEIIPHUSITHS,
3aHUMAFOIIUXCS MPOU3BOICTBOM MOHOKPHUCTAIUIOB U MOHOKPUCTAJUTHUSCKUX H3CIUH;

Ymems:

- MIPOEKTUPOBATH TEXHOJIOTUYECKHUE, allllapaTypHbIE U MIEPCOHATLHBIE CTPYKTYPBI IPOU3BOICTBA
MOHOKPHCTAJIJIOB I MOHOKPUCTAJTUICCKIX U3JICITHN.

Bnaoems:

- MPAKTUYECKHUMH HaBBIKAMHU aHAIIM3a CJIOKHBIX TEXHOJIOTUYECKUX U allapaTypHBbIX CUCTEM.

3 Kpartkoe conep:kanne JUCIHUINIUHBI

1. [ToHATHS: «TIPEANPUSATUEY, IIPOU3BOACTBO», «TEXHOJOTHYECKas IJUHUSN», «yCTaHOBKaY,
«CHCTEMa YCTAaHOBKHY, «OJIOK CHCTEMBI», <«QJIEMEHT CHCTEMBI», «y3ell CHCTeMbl». COCTaB TEXHOJIOTUIESCKON
auHuH. GaKTOPHI, OMPEIENAIONINE TEXHO-DKOHOMUYECKYIO 3()(DEKTUBHOCTH TEXHOJIOTMUECKOM TNHUH.

2. CocraB nepcoHana TexHosornyeckoit muauu. [lcnxodusndeckre HopMaTUBBI 0OCITYKUBAHUS
000pyIOBaHUS.
3. HapaMeTpI/IquKHe pAaAabl MalllMH M HMX COCTaB C TUIIOpa3dME€paMH MOHOKPHCTAIJIOB U

IIPOU3BOAUTENIBHOCTBIO TEXHOJIOTUYECKON JIMHUU. TEXHOJIOTMYECKUE JIMHUM C HENPEPBIBHBIM IPOLIECCOM
BbIpAlIMBaHUS MOHOKPUCTAIIJIOB, UX POU3BOAUTENBHOCTh. CUHXPOHU3UPOBAHHBIE TEXHOJIOTMYECKUE TUHUH,
UX TEXHUKO-?KOHOMHUecKas 3¢ ¢dekTuBHOCTh. KOHBellepHble TEXHONIOTHYEeCKHEe JIMHUU Ul TPOU3BOJICTBA
MOHOKPUCTINIMYECKUX  M3AENUN, UX MPOU3BOAMTENbHOCTh. [HMOKME nepecTpauBaeMble  JTUHHUH.
VYHuBepcanuzanus 000pynoBaHHUA. ACCOPTUMEHT, BHIbl aCCOPTUMEHTA, KOAM(UKALUs acCOPTUMEHTA.
PoiHOUYHAs >QpeKTUBHOCTH accOpTUMEHTa. TeXHOJOrMYeCKHe JUHUKM C MOBBILICHHBIM YPOBHEM KadecTBa
MOHOKPUCTAJUIOB ¥ MOHOKPHUCTAUIMYECKUX H3ACIUA. MeToabl OYUCTKH CBIPBEBBIX  IIPOAYKTOB.
[Tepexpucramnuzanus. OnTuMu3anus ypoBHS KauecTBa. TeXHUKO-35KOHOMUYECKast 3PPEKTUBHOCTh YPOBHS
KauecTBa. TEXHOIOrMYeCKHE JIMHUM C YTWIA3ALUUEHd OTXOA0B. Bunbl yruwnmmsanuu oTxonoB. Merozsl
yrunuzanuu. PacueTHble cxembl yTuian3anuu. TexHuKo-3koHoMu4ecKast 3(pPpeKTUBHOCTD YTUIIN3AILINH.

4. TexHonmornuyeckass cxema mnpousBoAcTBa. [IpaBuia COCTaBIIEHHsS TEXHOJIOTMYECKOW CXEMBI.
Pacuetnas cxema nepepaOOTKHU ChIPbEBBIX MPOAYKTOB B MOHOKpPUCTAILIBL. PacueT MolHOCTH MpOM3BOACTBA
0 MOHOKpHcTaJIaM. PacueTHas cxema mepepabOTKH MOHOKPUCTAIUIOB B MOHOKPUCTAJUTMYECKHE W3JIENHS.
Pacuer mourHOCTH MPOM3BOACTBA MO MOHOKPHUCTANIMYECKUM H3JAenusM. PacueTHas cxema mnepepaboTKH
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CBHIPbsI B ChIPbEBBIC MPOAYKTHIL. PacueT MOLTHOCTH TPOU3BOACTBA MO CHIPLEBBIM MPOAYKTaM. PacueT pacxona
ChIphs. PacueT BCmoMOraTenbHOTO ChIPbsl U MaTEPUAJIOB.

5. JluHaMuKa CTPYKTYphl MPEANpUsATHS. AmmapaTypHas CTPyKTypa NpousBojicTBa. [lman
MIPOU3BOJICTBEHHBIX IOMEITICHUH.

6. CTpyKTypa CpecTB TEXHUKHU 0€30MIaCHOCTH, OXPAHBI TPYJA M OXPaHbl OKPYKAIOIICH CPE/IbL.
4 O0bem yueOHOH TUCHMILINHBI

O0BbeM TUCHUIIINHBI

Bup yueOHoii padoThl Axan. | Acip.
3E
q, q,
OO0uasi Tpy10€eMKOCTh 1M CHUIIIHHbBI 4 144 108
KonrakTHasi pa6oTa — ayIuTOPHbIE 3aHSITHSI: 2,2 80 60
Jlexun 1,3 48 36
[IpakTnueckue 3ansatus (113) 0,9 32 24
CamocrosiTejibHas padoTa 1,8 64 48
KonTakTHas camocrosiTelibHas paboTa 0,8 0,6
CaMoCTOsITEeIbHOC H3YUYCHHE Pa3/ICIOB JUCITUILUIMHBI 1,8 23,2 17,4
KypcoBoii mpoekt 40 30
Buja koHTpOJS:
3ayer ¢ OLEHKOM
Bua uTOroBoro KOHTpoJIA: .
KypcoBoii mpoekT

AHHOTan U padoyeil NpOorpaMMspl JUCHUIJIMHBI
«O0opynoBaHue 1Jisl MPOU3BOJCTBA CTEKOJI H CTEKJIOKPHCTAIMYECKHX
MaTepuaJIoB 151 (POTOHUKHU U FJIEKTPOHUKHN

1 Lejb JMCHUIUIMHBI COCTOUT B TPUOOPETEHUH 00YYAIONMMHCS 3HAHUI U KOMIIETEHIINI B 0071acTH
COBPEMEHHOT0 00OpyIOBaHUs, HCIOJIB3YEMOT0 Ha BCEX CTaIUAX IPOU3BOACTBA HM3JCIUNA W3 CTEKON U
CUTAIJIOB, TPEIHA3HAYCHHBIX I (POTOHWKU W DJICKTPOHUKH, W KOMIUICKTAI[UH MPEANPHUATHH MO HX
W3TOTOBJICHHUIO M3 3TOTO 000PYyI0BaHHUS.

2 B pe3ysbTaTe M3y4YeHUs] TUCHUIIMHBI 00y4aI0IIHIiCH T0JIKeH:

Obaaoams cleayOIUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

IIK-1.1; TIK-1.3; T1K-4.1; [1K-4.2; T1K-4.3; T1K-5.1; T1K-5.2; TIK-5.3; I[1K-6.1; T1IK-6.2; I1K-6.3

3name:

- TUIbI, TPUHIMIB PabOThl, OCOOCHHOCTH KOHCTPYKIIMU U CHUCTEM YIPABJICHHUS OCHOBHOTO
MEXaHUYECKOTO U TEIJIOTEXHUYECKOTO O0OpYyIOBaHUS CTEKOJIBHOIO TMPOM3BOACTBA MAaTepuanoB s
(OTOHHKH U DJIEKTPOHUKH;

- TeXHUKO-9KOHOMHYECKHE XapaKTEPUCTUKH 0OOPYAOBAHUS U OCHOBBI €r0 DKCIUTyaTallud B COCTaBe
TEXHOJIOTHYSCKHUX JTUHUM;

- BCTIOMOTaTeJIbHOE 000PYyI0BAaHUE CTEKOJIbHBIX 3aBOJIOB;

- 00IIHE TOJIOKEHHS O TIPOCKTUPOBAHUH TIPOU3BOJICTBA;

- OCHOBHBIE JTalbl WM TPUHLUIBI HPOCKTUPOBAHMS TEXHOJIOTUYECKUX JIMHUN MPOU3BOACTBA
CTEKJIOM3/ICTINH, OCHOBBI KOMITOHOBOYHBIX PEIICHHH TpPHU MPOEKTUPOBAHUU TEXHOJIOTHYECKUX JIMHUM
MIPOU3BOJICTBA CTEKIOU3ACIUI A1 (POTOHUKU U DNEKTPOHUKH.

Ymemo:

- BRIOUpaTh parmoHaIbHBIC U 3()(PEKTUBHBIE TEXHOJIOTHIECKHUE CXEMbI M3TOTOBJIEHUS CTEKJION3ICITUI
JUTsE POTOHUKY ¥ SJICKTPOHUKH;

- TOA0MpPaTh U TPOBOUTH KOMIIOHOBKY 000PY/IOBAHUS TEXHOJIOTHUECKUX JTUHUN MPOU3BOJICTBA TAKUX
CTEKJIOU3CIIHIA.

Brnaoemw:

- MPAKTUYECKUMHU HAaBBIKAMH aHAJIN3a CJI0KHBIX TEXHOJOTUYECKHUX U allllapaTypHBIX CHCTEM.

3 Kpartkoe coaep:xaHue TUCUMILIHHBI
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Pa3nea 1. O630p o0pynoBaHus 1JIs1 IPUTOTOBJICHUSI IINXThI, BAPKH CTEKJIOMAacCChl, BBIPA0OTKH
H3/1eJIUI U3 CTeKJIa U CUTAJJIOB, X OT/KUIa U 00padOTKH.

1.1. OOGopynoBanue sl TOATOTOBKH CBHIPBEBBIX MAaTEpUAIOB W TMPUTOTOBJICHUS ILIUXTHI.
TexHonornyecKkrue cXxembl OArOTOBKH ChIPhEBBIX MaTepuanoB. OCHOBHOE U BCIIOMOTaTeIbHOE 000pyA0BaHKE
Ui 00paOOTKH CBHIPBEBBIX MAaTEPUATIOB — CYIIWIBHBIE YCTPOWCTBA, MEJIBHUIBI, KIacCU(UKATOPHI,
TPAHCIIOPTHBIE CPEJICTBA U MbUICYJIABIMUBAIOIINE YCTpoHcTBa. TpeOoBaHHS K CTEKOJbHOW MLIMXTE.
CpaBHHTENbHAs XapaKTEPUCTUKAa M BBIOOP 00OpYIOBaHMSA JJSl MPHUTOTOBJICHUS CTEKOJBHOW IIUXTHI —
03aTOPbl M CMECUTENIM IIUXThl. TEeXHOJOrMueckas CxemMa M KOMIIOHOBKa OOOPYJIOBaHMS JO3UPOBOUHO-
cMecUTeNnbHbIX JUHUK. CTaHIapTHOE M HECTaHAapTHOE O0OpyIOBaHHE, MPUMEHSIEMOE Ha CTEKOJIbHBIX
3aBogax. L{IUKIIOHBI, pyKaBHBIC (PHIBTPHI U AEKTPOPHIBTPHI IS bLICYIIaBINBAHUS.

1.2. CoBpeMeHHbIE CTEKJIOBApEHHBIEC M€Y, IPUMEHsIEMbIE JUIsl IPOU3BOACTBA U3ACIUN U3 CTEKIa U
CHUTAJUIOB, TIEYU C Ta30BBIM U JIEKTPUUIECKUM 000OTPEBOM, UX KOHCTPYKIMS U OCHOBBI (DYHKIIMOHUPOBAHHS.
OrHeynopsl, HCIOJb3yeMbIE JI KIaJKU COBPEMEHHBIX CTEKJIOBAapeHHbIX meuei. OOopynoBaHue Ui
BBIPAaOOTKH M (hOPMOBAHUS M3ACTUIN M3 CTeKNa U cuTasioB. CoBpeMEeHHbIE CIOCOOBI BBHIPAOOTKH CTEKOI
Pa3IMYHOTO XMMHUYECKOI'0 COCTaBa, YCTPOIICTBA U MEXaHU3MBbI, MPUMEHsIeMbIe I 3Toro. MHoroobpasue
croco0oB (OPMOBaHUS M3JIENUN W3 CTEKJIA U CUTAIJIOB, COBPEMEHHOE 000OpY/AOBaHHE, MPUMEHSEMOE IS
storo. TexHHYecKHe acmeKThl IMpolecca OTKHUra HU3JeNHd M3 CTeKlIa W CUTAUIOB, OO0OpYyIOBaHUE,
IPUMEHSIEMOE JIJISl OTXKUTa U TEPMOOOPAOOTKH pa3INUHbIX U3/IEINI U3 CTEKIIa U CUTAJUIOB.

Paspnen 2. O6opynoBanue i NPOU3BOACTBA CTEKOJ U CUTAJUIOB, IPEAHAZHAYECHHBIX I

(POTOHUKM M FIEKTPOHUKH.

2.1. OGopynoBaHue Al IPUTOTOBICHUSI ITUXTHI.

O6opynoBanue ¥ MPUCTIOCOOJICHUS 111 XPAHEHHSI, 1 00pabOTKH CHIPHEBBIX MAaTEPHUATIOB — CTEJUIAXKH,
MEJbHHUIIBI, CUTA, CYIIHIbHBIE MKa(bl. OCOOEHHOCTH MPUTOTOBICHUS TOPOLTKOOOPA3HBIX U «GKUIKHX) IIUXT.
Ob6opynoBanue, MPUMEHSIEMOE IJIsi TPUTOTOBICHHUS MOPOUIKOOOPAa3HBIX W <(OKHIKHUX» IIUXT —  BECHI,
cmecurtenu. TpeboBanus, IpeabsIBIsieMble K HUIM M IPUMEHEHHBIM B HUX MaTepuaiax.

2.2. OOopynoBaHue il BapKd, BBIPAOOTKH ¥ (OPMOBAaHUS MaTepHaloB sl (OTOHHKH H
ANEeKTpOHUKU. [leun 175 BapKu CTEKOJ U CUTAJUIOB Pa3IMYHOTO HA3HAYCHHSI — Ta30BbIe, AIEKTPUUYECKUE TTeUN
OpsSMOTO W HEMpSMOTO HarpeBa, WHIYKIMOHHBIE IME€YH PA3JIMYHBIX MOAUQHUKAnuUid. VX KOHCTPYKIHH,
MPUHIUIB PYHKIIMOHUPOBAHUS U 0COOEHHOCTH paboThl. CriocoObl BEIPAOOTKH U (OPMOBAHUS PATUYHBIX
CTEKOJI, MpeAHa3HAYE€HHBIX 17151 POTOHUKH U 3JIeKTpOHUKH. OO0pyAOBaHKE ISl MUTAHUS CTEKIO()OPMYIOIINX
MmamuH. Teopermueckue OCHOBBI (opmoBaHusa crekinousnenuid. Kiaccudukanms u  xapakTepuCTHKa
COBPEMEHHBIX CHOCO0OB  (opmoBaHusi cTekina W crexinomzaenuid. OcoOeHHOCTH  (GOpMOBaHUS
KPUCTAJTU3YIOLIUXCS CTEKOJ MPH MIPOU3BOJICTBE CUTAIIIOB.

2.3. O6opynoBaHue sl TEPMUUYECKON 00pabOTKM MaTepuasoB, MpeaHa3HAYECHHBIX ISl (POTOHUKH U
9J1eKTPOHUKU. OCOOEHHOCTH MPOLIECCOB OTXKHUra U KPUCTAUTU3ALMH CTEKJIa, KOHCTPYKTUBHbIE OCOOEHHOCTH
neuei, mpegHa3HaueHHBIX IS ATUX MTPOIECCOB M OCOOCHHOCTH MX (YHKIIMOHUPOBAHUSI.

2.4. O6opynoBaHHe Ui MEXaHUYECKOH 00paboTKN MaTepranoB, MPeHA3HAYEHHBIX IS OTOHUKHU U
31eKTpoHUKU. OCOOEHHOCTH MPOLECCOB MITU(GOBAHUS U MOJMPOBAHUS CTEKOJ U cUTAUIoB. OO0OpyAOBaHKE
JUIsl pacTiUIOBKH, CBEPJICHNS, OKAHTOBKHU 3arOTOBOK M3 CTeKJa M cuTayIoB. CriocoObl pacKposi 3aroTOBOK U3
9THX MaTEpPHaJOB U 000PYIOBaHHE, IPUMEHIEMOE IS OCYIIECTBICHHS dTOW OIepaIny.

Pazgen 3. OcHOBBI NIPOEKTHPOBAHUSI IPOM3BOICTB MATEPHAJIOB A1 (POTOHNUKH M JIEKTPOHUKH
(KypcoBoOii POEKT)

3agaHue Ha MPOEKTUPOBaHKUE NpeAnpusTHs. HOpMbI TEXHUYECKOTO TIPOEKTUPOBAHUSI.

3.1. TexHHUKO-dKOHOMHUYECKOE OOOCHOBaHHE TPOEKTHUPYEMOTro O0BEKTa W  OOOCHOBaHHUE
11e51IecO00pa3HOCTH  €ro MPOEKTHpOBaHUS. BwIOOp paiioHa CTpOMTENbCTBA, HCXOJIHBIC JaHHBIE IS
POCKTHPOBAHMUS: MOIIHOCTh TPEANPHTHSI, HOMEHKIIATYpa M TEXHUYECKUH YPOBEHb MPOAYKIMH. Bormpocs!
KOHKYPEHLIMM W KOHKYPEHTBl B BBIOpaHHOW cdepe MpPOU3BOJACTBA, OIpeNeNeHUe MNePCHeKTUBHBIX
NOTpPEeOUTENEeH MPOSKTUPYEMOW MPOAYKIIMA H COCTOSHHE pBhIHKAa cObITa. OOmme peKkoMeHIaluu 1o
pa3paboTKe TEXHOJOTHUECKOW YacTH MpoeKkTa U ee coaepxanue. OOOCHOBaHHE BHIOOpA TEXHOJIOTHUECKOM
CXEMBI MPOEKTUPYEMOTO TPOU3BOACTBA W TIOKA3aTENM HAYYHO-TEXHHUYECKOTO YPOBHS TEXHOJOTUYECKHX
NPOEKTHBIX permeHni. OLeHKa KoJIM4ecTBa OTXO0B Ha KaKION CTaJluu MPOM3BOJICTBA PA3IUUHBIX U3/EITUH
U3 CTEKJIa ¥ CUTAJUIOB. PacyeT mpon3BOICTBEHHOM MPOTPaMMBbI POSKTUPYEMOTO MTPEIPHUSTHS, ONTpeeTICHIe
nokaszarenei ais moadopa M pacdera BceX BHUIOB O0OPYAOBaHM, OINpeneleHue OOLMX IoKa3aTeneit
IPOM3BOJICTBA.
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3.2. IlpoextupoBanue coctaBHbIX Yy4yacTkoB (CVY) s NPUTOTOBICHUS IIUXThI, MPUHLIUIBI
KOMIIOHOBKHM 000py/noBaHUsl B HuX. [IpUHLUIBI pacyeTa IUIOMIAAM CKJIAJOB Ji XPAHEHHs CBhIPHEBBIX
KOMITOHEHTOB. [lon0op MexaHn4eckoro M TerorexHuyeckoro obopynoBanus st CY. IIpoektupoBanue
y4acTKa JijIsl CTEKJIOBAPEHUS M TTOCIICYIOIICH TepMo0oOpadboTku (0TKUTa U Kpuctauzanun ) uaaenuii (YCT).
[Toxbop obopymoBanus st (HOpMOBaHUS, OTKHra, OOpaOOTKM M KOHTPOJISI KAauyecTBa CTEKIOM3ICIUH,
MPUHIIMIIBI pacyeTa NapaMeTpoB UX padOThl U KOMIUIEKTOBAHUS B €UHYIO JTMHHUIO.

3.3. I'padmueckas gactp npoekra. TpedoBanus ECK/ x conepxkannio, KOMIOHOBKE U O(OPMIICHHUIO
rpadpuueckux pabort npoekrta. Cranmaptel PO Ha npoekTHpoBaHHE Pa3IMUHBIX HMPOU3BOACTB W3JEIHI U3
CTEKJIa U CUTAILJIOB.

4 O0bem yueOHOH THCHMILINHBI

O0BbeM TUCHUIIINHBI
Bup yueOHoii padoThl Axan. | Acip.
3E
q, q,
O01asi Tpy10€eMKOCTb 1M CHUIIIHHbBI 4 144 108
KonrakTHasi pa6oTa — ay1uTOPHbIE 3aHSITHSI: 2,2 80 60
Jlexnun 1,3 48 36
[IpakTuueckue 3ansatus (113) 0,9 32 24
CamocTrosiTesbHasi padora 1,8 64 48
KoHTakTHas camocTosiTelbHast paboTa 0,8 0,6
CaMoCTOsTEIbHOC H3YUYCHHE Pa3/ICI0OB TUCITUILUIMHBI 1,8 23,2 17,4
KypcoBoii mpoekt 40 30
Buja koHTpOJIS:
3ayer ¢ OLEHKOM
Bua uTOroBoro KOHTpoJIA: .
KypcoBoii mpoekT

5.4 IlpakTuka
AHHoOTanus padoyeil nporpaMmMbl Y4eOHOI NPAKTUKHN: 03HAKOMHUTEIbHON NPAKTUKH

1 Heab npakTHUKM — MOJyYEHHUE CTYACHTAMH OOIIUX MPEICTABICHUN O TEXHOJIOTHSX TOJYUYCHHS
MaTepuaioB (POTOHMKM W DJIEKTPOHUKA — KPHUCTAJUIOB, CTEKOJN, KEPaMUKH, CTEKIOKPHUCTaJNIMYECKUX
MaTepHaioB, a TaKXKe IMOJIyYeHUE TEePBUYHBIX MPOPECCHOHATBHBIX YMEHUW U HABBIKOB ITyTEM
CaMOCTOSTEJIbHOIO TBOPUYECKOTO BBIMIOJHEHHUS 331a4, TOCTABIEHHBIX TPOTPAMMOM MPAKTUKHU.

2 B pe3yJbTaTe NPOX0sKAEeHUS NMPAKTHKH 00YUYAIOIIUIICS T10JIAKEH:

Obaaoams cleayOmUMU KOMIETCHIIUSIMHA U UHAUKATOPAMH UX JTOCTHKEHUS:

YK-1.1; YK-1.2; YK-1.3; YK-1.4; VK-1.5; VK-2.1; YK-2.2; YK-2.3; VK-2.4; YK-2.5; YK-2.6;
VYK-2.7; VK-2.8; YK-2.9; YK-2.10; YK-3.1; YK-3.2; YK-3.3; VK-3.4; YK-3.5; VK-3.6; YK-4.1; YK-4.2; VK-
4.3; VK-4.4; VK-4.5; VK-4.6; YVK-4.7; YK-4.8; YK-4.9; VK-6.1; VK-6.2; VK-6.3; VK-6.4; VK-6.5;
VYK-6.6; YK-8.1; YK-8.2; YK-8.3; YK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-8.9; OIIK-1.1; OIIK-1.2;
OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3;
OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-6.3; OIIK-7.1; OIIK-7.2; OIIK-7.3;
OIIK-8.1; OIIK-8.2; OIIK-8.3

3namu:

- OCHOBHBIE KJIACCHI MAaTEPHAIIOB /711 POTOHUKHU U DIEKTPOHUKH,

- nabopaTopHbIe CIMOCOOBI MOIYYEHUS MAaTEPUAIOB U U3 SICKTPOHUKU U (JOTOHKHU;

Ymemw:

- OTIpEIEIATh BUJI M HA3HAYEHHE MAaTEPUAIOB (POTOHUKH U DJICKTPOHHKH;

Braoemy:

— KOMIUIEKCOM TEpPBOHAYAIBHBIX 3HAHWW W TIPEACTaBIICHUNH 00 OpraHM3alH IMPOU3BOJICTBA
MaTepuaioB (POTOHUKH M SJIECKTPOHUKU U U3JICTTUH HA MX OCHOBE;

- HaBBIKAMHU M3JI0KEHUS TIOJYYCHHBIX 3HAHUW B BHJIE OTUETA O MPOXOXKIACHUH TPAKTHKH,
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OTMCAHMsI UCXOJHBIX MAaTEPUATIOB, TEXHOJIOTUYECKOH CXEMBbI NMPOU3BOJCTBA, KOHTPOJIA KadecTBAa TOTOBOM
HIPOAYKIUH.

3 Kpartkoe conep:xaHne NPaKTUKH

VYuyebHas npakTHka NpoBOAUTCS B 4 cemecTpe B (OpME TEOPETHUECKUX 3aHATUH U 3KCKYpCHUH B
7abopaTopuu BBITYCKAOIUX Kadeap W/HIM NPennpUaTHil MO0 MPOU3BOJACTBY MAaTEPHAIOB U HU3JCIHUMA
(OTOHMKHU U IIEKTPOHUKH.

1. O3HaKOMJIEHHE C HCTOPUEH TPOU3BOICTBA MAaTEPUATIOB (DOTOHUKH U SJICKTPOHUKH M U3JICTUI HA UX
OCHOBE, IPUPOJHBIMH MaTepUallaMH, UCIOJIb3YEMBIMHU AJIS 3TUX LEJIEH.

Tunsl 1 Buasl MaTepuaoB (OTOHUKH U IEKTPOHHUKU. IlepcriekTuBbl pa3BUTHS (YHKLIMOHAIBHBIX
MaTepuaos.

[Tocemenue TeMaTHUECKUX IKCIIO3ULIUI MY3€€B U BBICTABOK.

2. ITocemenne AEHCTBYIOUINX MPEINPUATHI IO TPOU3BOACTBY MaTEPHAJIOB SJICKTPOHUKH M (POTOHUKH
U U3/1€IMI Ha X OCHOBE.

O3HaKOMJICHHE C OCHOBHBIMH TEXHOJIOTMYECKHMMU CTAaTUsIMH W CIIOCO0AMH pPOCTa KPHCTAIJIOB,
CHHTE€3a CTEKOJI, IPOU3BOJCTBA JIPYTUX MATEpPHAJIOB 3JIEKTPOHUKH, CBOMCTBAMH M3AEIUM M 00JacTIMU UX
NPUMEHEHUSI.

3. O3HaKOMJIEHHE C MEPCIEKTUBHBIMU HAayYHBIMHU Pa3paboTKaMH B OOJIACTH CO3JaHMsI MaTepHUaioB
ANIEKTPOHUKU U (oToHMKH. [locemenne HayyHBIX J1abopartopuil kadeap W 3HAKOMCTBO C OpraHU3aLUEH
paboThI B UCCIIE0BATENLCKOM Jab0paToOpUu.

4. [loAroToBKy OoT4YeTa O MPOXOKACHUN YYEOHON IPAKTUKHU.

KonkperHoe coxepxaHue y4eOHOW MpPaKTHKH OIpENeNseTcsl WHAWBUAYAJIbHBIM 3a/laHueM
00y4YaroIerocst ¢ y4eToM HMHTEPECOB M BO3MOXKHOCTEH Kadeapsl WM OpPraHU3alUH, IJI€ OHA IPOBOIUTCS.
WunuBuyansHoe 3ajaHue pa3padaThiBaeTcs 110 Npoduiro u3yyaeMoil mporpaMMbl OakanaBpuara.

4 O0beM NPAKTHKH

O0beM NpaKTHKH
Bup yueOHoii padoThl Axan. | Actp.
3E
. 4.
OO0mas TPy10eMKOCTh MPAKTUKH 3 108 81
CamocrosiTesbHasi padoTa 3 108 81
KoHTakTHas camocTosiTelbHas paboTa 3 0,4 0,3
CaMoCTOsITENBHOE U3YUEHUE PA3/IEIOB IPAKTUKH 1076 | 80,7
Bua kouTpoJs: 3adeT ¢ OEHKOM

AHHOTanus pado4eil nporpamMmmsl IIpon3BoACTBEHHON NPAKTHKA: HAYYHO-HCCIE10BATEIbCKON
padoThbI

1 Hean» npakTuku — GopMupoBaHHE HEOOXOAUMBIX KOMIIETCHIIMI JJII OCYIIECTBJICHHUS HAy4HO-
MCCIIEIOBATENbCKON JIE€ATEIbHOCTH 10 HalpaBleHHIO mnoArotoBku 22.03.01 MarepuasioBeieHue H
TeXHOJIOTHM MATEePHAJIOB.

2 B pe3ysibTaTe NpoXosK/IeHNs NPAKTUKH 00YUYaIOLIHUICS T0JIKeH:

Obaaoams creayoINUMU KOMIOETCHIMSIMA U UHAMKATOPaMH UX JTOCTHXKEHUS:

VK-1.1; YK-1.2; VK-1.3; VK-1.4; VK-1.5; YK-2.1; YK-2.2; YVK-2.3; VK-2.4; VK-2.5; YK-2.6;
VK-2.7; YK-2.8; YK-2.9; YK-2.10; YK-3.1; VK-3.2; YK-3.3; VK-3.4; YK-3.5; YK-3.6; YK-4.1; YK-4.2; VK-
4.3; YK-4.4; YK-4.5; VK-4.6; VK-4.7; YK-4.8; YK-4.9; VK-6.1; YK-6.2; VK-6.3; VK-6.4; YVK-6.5;
YK-6.6; YK-8.1; YK-8.2; YK-8.3; VK-8.4; VK-8.5; VK-8.6; YK-8.7; YK-8.8; YK-8.9; IIK-1.1; TIK-1.2;
[IK-1.3; IIK-2.1; ITK-2.2; T1K-2.3; 11K-3.1; 11K-3.2; I1K-3.3; [IK-4.1; TIK-4.2; T[IK-4.3; [1K-6.1; I1K-6.2; ITK-
6.3

3Hamey:

— TOPSAOK OpraHu3aliM, IUIAHUPOBAHHUA M MPOBEICHHUS HAay4yHO-HCCIEAOBATENbCKUX pPadoT ¢
UCIIOJIb30BAaHUEM IOCIIEIHUX HAYYHO-TEXHUUECKUX JOCTHKEHUN B JaHHOU 00JI1acTH;

— TEOpPETUYECKHE OCHOBBI CHHTE3a MaTepUasoB i (OTOHUKU U AJIEKTPOHUKHU U MX MPAKTUYECKOTO
IIPUMEHEHUS;
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— OCHOBHBIE TpPeOOBaHUS K TMPEACTABICHUIO PE3YJIBTATOB IMPOBEIECHHOTO WCCIEAOBAHUS B BUJC
Hay4HOI'O OTYETA, CTaThU WJIM JOKIA/A.

Ymemy:

— OCYUIECTBIIATh MOMCK, 00pabOTKY M aHajdu3 HayYHO-TEXHHUYECKOH HHQpOpMAIUHU MO MpOoUIIO
BBITIOJTHSAEMON PabOThI, B TOM YHCIIE C IPUMEHEHHEM COBPEMEHHBIX TEXHOJIOTHIA,

— paboTaTh Ha COBPEMEHHBIX NMPUOOpax JJs HayYHbIX HCCIEIOBaHUN, OPraHM30BBIBATH IPOBECHHE
9KCIIEPUMEHTOB U HCIIBITAHUA, TPOBOJUTH UX 00paOOTKY M aHATN3 Pe3yIbTaTOB;

— MIPUMEHATh TEOPETUYECKHUE 3HAHUS, TIOTYYEHHBIE IPU U3YYEHUH €CTECTBEHHO-HAYYHBIX IUCLMILINH
JUISL aHAJIM3a YKCIIEPUMEHTAIbHBIX JaHHBIX.

Braoemy:

— METOJO0JIOTMEN U METOJMKON IMPOBEIECHUS HAYYHBIX UCCIEIOBAHUN; HABBIKAMU CAMOCTOSITEIbHOU
HaY4YHOM-HCCIIeI0BATEIBCKOM paboThI;

— METOJIaMU TIOUCKA U U3YYEHHUS HAyYHO-TEXHUYECKON HH(POpMAIIUU 0 TEMATUKE UCCIIEI0BAHUS;

— CIOCOOHOCTBIO pelIaTh MOCTABJICHHBIC 3a/1ayd, MCIOJb3ysd YMEHHUS W HABBIKM B OpraHHU3alluu
HAYYHO-HCCIIEIOBATENIbCKUX PadoT.

[ToAroTOBUTH M MIPEICTABUTH K 3aIIUTE HAYYHO-UCCIIEN0BaTeNbCKyI0 padory (HUP), BeimonHeHHy O
HAa COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKHM M TEXHUKHU U COOTBETCTBYIOIIYIO BHIOPAHHOMY HAIpaBIICHUIO
MOATOTOBKHU U IIporpamme ooydeHust. B nmpeacrasnennoii k 3amute HUP qomkHbI HOMyduTh pa3BUTHE 3HAHUS
Y HaBBIKH, IOJTy4YEHHbIE 00YJarOIUMCS P OCBOCHUH MTPOTrPaMMBbI OaKkaliaBpuaTa, B TOM YUCIIE IPU U3YYECHUU
crienManbHbIX qucuuiuinH. [Ipeacrasnennas k 3ammure HUP nomkHa comep:kath OCHOBHBIE TEOPETUUECKHE
MOJIO’KEHUS, IKCIIEPUMEHTAIIbHBIE PE3YNbTAThI, IPAKTUYECKHE TOCTUKEHUS U BHIBOIBI U3 PAOOTHI.

3 KpaTtkoe coaep:kaHue NpaKTHKH

Pa3pnen 1. Boino/iHeHHe HAYYHBIX HCCJIEIOBAHNI

Cocrapnenue nporpaMmmsl uccienoBanus. CTpyKTypa U COACpKaHUE OCHOBHBIX pPa3/iesIOB OTUETa O
HAyYHO-UCCIeoBaTeNbckoi pabore. dopmynupoBaHue Ieneid M 3a7ady MCCIENOBaHUS; COCTAaBIICHUE
AHAIUTUYECKOro 0030pa MO TeMe MCCIICOBAHUS;, BHIOOP 3PPEKTUBHBIX METOJOB M METOIUK JOCTHIKCHUS
JKeIaeMbIX Pe3yJIbTaTOB UccienoBanus. [IpoBeneHre COOTBETCTBYIOIIUX IKCIIEPUMEHTOB.

Pa3nea 2. IloaroroBka Hay4Horo J0KJaja H Mpe3eHTAluH

AHnanu3, MHTeprperanus U 0000IIeHHEe pe3yabTaTOB HCCIeAOBaHUS, (OPMYITUPOBKA BBHIBOJOB;
HanucaHue otyeTa. [[oaroTroBka Hay4yHOr o JIOKJIAIa U MPE3ECHTAIUH.

4 O0beM NPAKTHKH.

Cemectp
Bcero
B yueGHoi paboTs! TcemecTp 8 cemecTp
3E Axan. 3E Axan. 3E Axan.
9. q. 9.
OO011ast TpyA0€MKOCTh MPAKTUKH 12 432 6 216 6 216
KonTakTHas padoTra — ayiuTOpHbIC 4 144 2 80 2 64
3aHATHS:
[TpakTHueckue 3aHATHS: 4 144 2 80 2 64
CamocrosiTeJibHAas pa6oTa 8 288 4 136 4 152
KoHTakTHas camocTosTelbHas paboTa 0,8 0,4 0,4
CaMocCTOATEIbHOE N3YUYEHUE PA3/IEIIOB 8 2872 4 135.6 4 151.6
MPAKTUKH
Buabl KOHTpOJIA:
3aver ¢ 3auer ¢
Bua uToroBoro KOHTpoJIA: . "
OLIEHKOii OIIEHKOH
Beero 7(:&:MeCTpC eMeCTpS ceMecTp
Bunx yuebnoit paboThl
3E Acrp. 3E Acrp. 3E Actp.
4. 4. 4.
OO0mast TpyA0€MKOCTh MPAKTUKH 12 324 6 162 6 162
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KonTakTHas pa6oTa — ayIuTOPHbIE 4 108 5 60 2 48
3aHATHS:
[IpakTHyecKkue 3aHATHSL: 4 108 2 60 2 48
CamocTosiTejibHasi padoTa 8 216 4 102 4 114
KonTakTHas camocTosTenbHas paboTa 0,6 0,3 0,3
CaMOCTOsATEIbHOE U3YUCHHE PA3/IeiIoB 8 215,4 4 101,7 4 113,7
PAKTUKH
Buabl KOHTpOJIA:
3auer ¢ 3auer ¢
Bua uTOroBoro KOHTpoOJIA: . .
OLIEHK O OIIEHKO¥i

AHHoOTanusa padoyeil nporpaMmmbl [Ipon3BoaCTBEHHON NPAKTHKU: TEXHOJOTHYECKOH NMPAKTUKHA

1 Heab npakTukM — TOJMy4yeHHE MNPO(ECCHOHANBHBIX YMEHUH W OmbITa MPOQEecCHOHATBHON
JEATETLHOCTH TMYTEM CaMOCTOSITEILHOTO TBOPUYECKOTO BBIMOJHEHHUS 3aJad, MOCTaBICHHBIX MPOTrpaMMOit
MPAKTUKHU, TPAKTHYECKOE M3yUYEeHUE TEXHOJIOTHYECKUX IUKIOB MPOM3BOACTBA MATEPUAIIOB AJIEKTPOHUKU U
(GOTOHHMKH, CTPYKTYPHl MPEINPUSATHS, METOAOB M OCOOCHHOCTEH YIpaBJIEHUS MPOU3BOJICTBEHHBIM
nporeccoM. PopMupoBaHHE Yy OOYYaIOLIErocs CIOCOOHOCTH OCYIIECTBISATH TEXHOJOTHUYECKHUH Mpoliecc
MIPOU3BOJICTBA MATEPUAIOB (DOTOHUKH U IJIEKTPOHUKH B COOTBETCTBUHU C PETIIAMEHTOM.

2 B pe3yJbTaTe NPOXO0KIEHUS MPAKTUKH 00y4YAIOIIUIICA T0JIKEH:

Obaadoame CIIeNYIOMAMA KOMICTCHIIMSIMHA U WHAUKATOPAMH UX JIOCTHIKCHUS:

VYK-1.1; YK-1.2; VK-1.3; YK-1.4; VK-1.5; YK-2.1; VK-2.2; YK-2.3; VK-2.4; YK-2.5; YK-2.6; YK-

2.7;
YK-2.8; YK-2.9; YK-2.10; YK-3.1; YK-3.2; YK-3.3; YK-3.4; VK-3.5; YK-3.6; YK-4.1; YK-4.2; YK-4.3; VK-
4.4; YK-4.5; YK-4.6; YVK-4.7; VK-4.8; YK-4.9; VK-6.1; YVK-6.2; VK-6.3; VK-6.4; YVK-6.5; YVK-6.6;
YK-8.1; VK-8.2; VK-8.3; VK-8.4; YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-8.9; VK-9.1; YK-9.2; VK-9.3;
YK-10.1; YK-10.2; YK-10.3; VK-11.1; VK-11.2; VK-11.3; TIK-1.1; TIK-1.2; TIK-1.3; TIK-2.1; TIK-2.2;
[TK-2.3; TIK-3.1; T1K-3.2; TIK-3.3; TIK-4.1; T1K-4.2; T1K-4.3; [1K-5.1; [1K-5.2; [1K-5.3; T1IK-6.1; I1K-6.2; TIK-
6.3

3namo:

— TEXHOJOTHMYECKHE MPOILECCHl U OCHOBHOE TEXHOJIOTMYECKOE O0OpYIOBaHHE, HCIOIB3YEMOE B
MIPOU3BOJICTBE MAaTEPUAIIOB JIEKTPOHUKU U (DOTOHUKH;

— OCHOBHBIC TPHHIMUIBI, METOIbI W (POPMBI KOHTPOJISI TEXHOJOTHYECKOTO TMpoIlecca M KadecTBa
NPOAYKLY;

—  OCHOBHBIC HOPMATUBHBIE JIOKYMEHTHI 110 CTaHIAPTH3ALUH U CepTU(UKAIIMN TPOAYKIIUU MPEAPUATHIA
10 TIPOM3BOJICTBY MaTEPHAJIOB AJIEKTPOHHKH,

— MpaBWIa TEXHUKU 0€30MaCHOCTH U MPOU3BOICTBEHHOM CAHUTAPUH; OPTAHU3AIMOHHYIO CTPYKTYPY
MPEINPUITHS,

Ymemn:

—  HCTOJIb30BaTh TEXHHYECKHUE CPENICTBA JIJISI U3MEPEHHST OCHOBHBIX MTapaMETPOB TEXHOJIOTUUECKOTO
Mpoliecca, CBOMCTB CBHIPbSl M MPOAYKUHUHU MPEINPHUATHN IO MPOU3BOACTBY MaTEPUANIOB 3SIEKTPOHUKUA U
(boTOHUKHY;

— aQHAIM3UPOBATh TEXHUYECKYIO JTOKYMEHTAIIMI0, pPEaJM30BBIBATh HA TMPAKTHKE TpeOOBaHUS
HOPMATHBHOM JTOKYMEHTAIIUH.

Braoemy:

— MeToJaMH TMPOCKTHPOBAHHUS TEXHOJOTMUECKUX JHHUA ¢ TOA00pa TEXHOJIOTUYECKOTO
000pyI0BaHNs, METOAAMH YIIPABIIEHUS TEXHOJIOTHYECKUMHU MTPOIIECCAMH MPOU3BOJICTBA;

— CIIOCOOHOCTBIO W TOTOBHOCTBIO OCYIIECTBIISATH TEXHOJOTMYECKHA TPOIIECC B COOTBETCTBUHU C
pErIaMeHTOM.

3 Kparkoe coaepxxanne NPpaKTUKHU
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[Tpon3BoACTBEHHASA MPAKTUKA COCTOUT U3 JIBYX 3TAIOB:

— O3HAKOMJICHHME C TEXHOJIOTHel MPOU3BOJICTBA MOHOKPUCTAJIIOB, CTEKOJ /WM APYTrHUX MaTepHaioB
JJIEKTPOHUKHU U (POTOHUKH;

— IPAaKTHYECKOE OCBOCHHE TEXHOJIOTHYECKHX MPOILIECCOB M METOJOB MX KOHTPOJIS Ha KOHKPETHOM
OpeAnpusTHN (MHIUBUIyaIbHOE 3a/1aHUE).

1. O3HaKOMJICHUE C TEXHOJIOTUEH MPON3BOJICTBA MOHOKPHUCTAIIIOB, CTEKOJI /WU APYTHX MaTEPHUAIIOB
AIIEKTPOHUKH OCYIIECTBIISIETCS B BHJIE SKCKYpPCHH Ha MPEINpUsATHS COOTBETCTBYomero mnpoduis. [pu
HOCEICHUH MIPEATIPHUATHS M 03HAKOMIICHHUS C €T0 JICSITEIbHOCTHIO 00yJalONIHIACS JOIDKEH coOpaTh MaTepHall,
HEOOXOIMMBIN JJIS TIOATOTOBKHU OTYETA I10 MPAKTHKE.

Oty4er 1Mo NpaKkTHUKe BKIIOYALT:

- HICTOPUYECKYIO CIPABKY O NPEANPHUATHH;

- HOMEHKJIATYPy BBIITYCKaeMOH MPOAYKIIHH;

- BUJIbl 1 HOPMBI Pacxo/ia ChIPHEBBIX MAaTEPHAIIOB;

- ONIMCAHNE OCHOBHBIX TEXHOJOTHMYECKUX MEPEICIIOB ITPOM3BO/ICTBA;

- METOBI ¥ (POPMBI KOHTPOJISI TEXHOIOTMYECKHX TPOLIECCOB;

- MEpOIpUATHS M0 YCTPAHEHUIO OTKJIOHEHWH (HapyIIeHHWH) pPEXHMHBIX MapamMeTpoB padOThI
000pyIOBaHUS M TEXHOJIOTUIECKUX ITPOIIECCOB.

2. llpakTHyeckoe OCBOCHHE TEXHOJOTMYECKHMX IIPOLECCOB HA KOHKPETHOM IPEIIPHITUH
00yYaromuicsl OCYIIECTBISIET B COOTBETCTBHHM C WHIUBUAYAJbHBIM 33JaHUEM II0 IMPAKTHKE, KOTOpOe
BKJIFOYACT:

- U3Y4EHUS] OCHOBHBIX CBOMCTB M 00JIACTH MPUMEHEHHSI BBIITYCKAEMOM PO TYKIINH;

- pe6oBanust 'OCT P u n1pyroit HopMaTuBHOM JOKYMEHTAIIMU K KaU€CTBY BBIITYCKaeMOW MPOTYKIIUH;

- U3YYEHHUE CHIPHEBBIX MAaTEPUAIOB M METOJIOB BXOAHOTO KOHTPOJIS;

- U3y4eHHE MapaMeTPOB TEXHOJIOTUYECKOT0 MpoIecca, IPETyCMOTPEHHBIX B PETIIAMEHTE, H METOI0B
€r0 KOHTPOJIS;

- moApoOHOE ONHMCaHWe BHJA M THIA OOOPYIOBaHUS JUI OCYIIECTBICHHS KOHKPETHOTO
TEXHOJIOTUYIECKOTO MPOIECCa;

- IeUCTBHS 0OCITY)KMBAIOIIET0 IEPCOHANA TP YPE3BbIYaHBIX CUTYaLUSX.

[Ipu BBIONHEHUN WHIMBHUIYAJHHOTO 3aJaHUs CTYICHT JOJDKEH coOpaTh MaTepuanbl 1Mo (U3UKO-
XMMHUYECKHM CBOICTBaM MaTepHalIOB, BBITYCKAEMBIX MNPEANPHUATHEM, CTPYKType HPEANpHUSATHs, METoJaM
yIIpaBJICHUS], CUCTEME COBITa TOTOBOM MPOTYKIIHH.

3aKkperuieHue TEeOPeTHUECKUX 3HaHUM, MONYyYEeHHBIX OOy4arolIMMUCS NMPU H3YyYEHHH HPOTrpaMMBI
OakanaBpuara.

PazButue y 00y4aronmxcsi HaBbIKOB HAy4YHO-HUCCIIE0BATENILCKOM JesITETbHOCTH.

4 O0beM NPAKTHKH

O0beM NpaKTUKH
Bup yueOHoii padoThl Axan. | Acip.
3E
4. 4.

O0mas TPyI0eMKOCTh IPAKTHKH 3 108 81
CamocrosiTejibHasi padoTa 3 108 81
KoHTakTHas camocTosiTelbHas paboTa 0,4 0,3
CaMocCTOsITENbHOE U3YUEHUE PA3AETIOB IPAKTUKH 1076 | 80,7
Bua koHuTpoJIs:
Bua uTOroBoro KOHTpoJIf: 3adeT ¢ OEHKOH

AHHOTanus padoueil nporpammsl IIpon3BoaACTBEeHHON NPAKTHKHU: NPEAANIIOMHON NPAKTHKH

1 Ileab NPAKTHKH — BBIITOJIHEHUE BBITYCKHON KBaTU()UKAIIMOHHOMN paboThI.

2 B pe3yJbTaTe IpOX0KACHHUS NMPAKTHKH 00YUYAIOLIUICS 10JIKEH

Obnadamye cleAyOMUMU KOMIIETCHIUSAMU U UHAUKATOPAMH UX TOCTH)KEHUS:

VYK-1.1; YK-1.2; YK-1.3; VK-1.4; VK-1.5; VK-2.1; YK-2.2; VK-2.3; YK-2.4; YK-2.5; YK-2.6;
VK-2.7; VK-2.8; YK-2.9; VK-2.10; YK-3.1; YK-3.2; VK-3.3; YK-3.4; YK-3.5; VK-3.6; VK-4.1; YK-4.2; VK-

124



4.3; YK-4.4; YK-4.5; VK-4.6; VK-4.7; YK-4.8; YK-4.9; VK-5.1; YK-5.2; VK-5.3; VK-5.4; VK-5.5;
VK-5.6; YK-5.7; VK-5.8; VK-5.9; VK-5.10; YK-5.11; YK-5.12; VK-5.13; VK-5.14; VK-6.1; YK-6.2;
VYK-6.3; YK-6.4; YK-6.5; YK-6.6; YK-7.1; VK-7.2; VK-7.3; YK-7.4; YK-8.1; YK-8.2; YK-8.3; VK-8.4,
VK-8.5; VK-8.6; YK-8.7; YK-8.8; YK-8.9; YK-9.1; YK-9.2; VK-9.3; VK-10.1; YK-10.2; YK-10.3; YK-11.1;
VK-11.2; YK-11.3; IIK-1.1; TIK-1.2; TIK-1.3; IIK-2.1; IIK-2.2; TIK-2.3; IIK-3.1; I1K-3.2; I1K-3.3; IIK-4.1;
[1K-4.2; [1K-4.3; [IK-5.1; TIK-5.2; T1K-5.3; T1K-6.1; I1K-6.2; [1K-6.3

3uams:

— OCHOBBI OPraHU3alMKA U METOJOJIOTHIO HAyYHBIX UCCIIEIOBAaHUM;

— COBpPEMEHHbIE HAyYHbIE KOHIEIIIMY B 00JIACTH MaTepHaIOBEICHHS;

— CTPYKTYpPY ¥ METOJbl YIpPAaBJICHHUS COBPEMEHHBIM IIPOU3BOJCTBOM MAaTepHajoB (HOTOHUKH U
JIEKTPOHUKH.

Ymems:

— paboTaTh C HAay4YHBIMH TEKCTAaMH, IMOJb30BaThCsS HAYYHO-CIIPABOYHBIM armaparoM, O(GopMIIsATH
pe3yJIbTaThl HAYYHBIX UCCIIEIOBAHNN;

— HCIIOJIB30BATH MTOJIyYE€HHBIE TEOPETUUECKUE 3HAHMS ISl IPOCKTUPOBAHUS TEXHOJIOTUYECKUX JIMHUM
HPEINPUSATHIA TPOU3BOJICTBA MATEPUAIIOB (POTOHUKU U SJCKTPOHHKH.

Braoemy:

— HaBBIKAMU CaMOCTOSITEJIbHON HAay4yHO-UCCIIEA0BATENbCKON AEATENbHOCTH, pa0OThl ¢ UCTOUHUKAMU
Hay4YHOI nH(popManyu, pedepupOBaHUs HAYYHBIX ITyOTHKAIINAN;

— METOJaMU  IIPOCKTUPOBAHUS  OCHOBHBIX M  BCIIOMOTraTelIbHBIX  LIEXOB  IPOM3BOJCTBA
MOHOKPHCTAJIJIOB, MAaTE€pPHaJiOB JJCKTPOHUKH M (POTOHUKH, cCrOcOOaMH pacyeTra TEXHOJIOTHYECKOTO
000pyOBaHUS.

3 Kpartkoe coep:xaHnne NPaKTUKH

TemaTuka npergUINIOMHOM NPAaKTUKU CTYAEHTOB OakajaBpuaTa ONpeAessieTcs TEeMaTUKOM uX
BBIITYCKHON KBATM()UKATUOHHONW pabOTBl M MOXKET MPOBOIUTHCS B HAYYHO-HCCIIEIOBATEIHCKOM HIIH
IPOEKTHOM (opmare (IIPU BBINOJHEHUM HAyYHO-HCCIEI0BATEIbCKONM HIIM PAacUeTHO-IPOEKTHON padoThl
COOTBETCTBEHHO).

HayuHo-uccnenoBarenbckas NpakTHKa MNPOXOJUT B HAy4yHBIX JIAOOPATOPHUSX, TEXHOJOTHMUECKUX
NoJpa3ielieHusIX, HH(POPMALMOHHBIX LEHTpax Hay4yHO-HCCIEAOBATEIbCKONM OpraHu3aluyd WM B
nabopatopusx Beimyckatomei kadenpet PXTY uMm. [JI. M. MenneneeBa. CTyeHTbl 3HAKOMATCS C TEKYILIEH
paboToii 1abopaTopuu, OCBAUBAIOT METO/Ibl CUHTE3a MAaTEPUAJIOB, IPOBOJAT OTAEIbHbIE (PUZNKO-XUMUYECKHE
Y TEXHOJIOTHUECKHUE HCTIBITaHUS, MPUOOPETAIOT HABBIKY MTOMCKA HAyYHO-TEXHUYECKOH MH(OpMaIu 1 paboThbl
¢ 0a3aMM JaHHBIX, YYaCTBYIOT B 00paOOTKe pe3yIbTaTOB UCCIEIOBAHMS U MTOATOTOBKU UX K MYOJIMKAIIUHU.

[IpegmumuioMHass MpakTUKa CTYACHTOB, BBINOJHSIOMMX  PAaCYETHO-NIPOEKTHYIO  BBITYCKHYIO
KBATM(UKAIMOHHYIO paboTy, NPOXOAUT B TPOM3BOJICTBEHHBIX IleXaX W TEXHUUYECKUX OTJesax
IPOMBIIUIEHHOTO MpeanpusaTus. CTyIeHTbl 3HAKOMSTCS CO CTPYKTYpOHl NpeanpusTvs, HOPMaTHUBHO-
TEXHOJIOTMYECKOW JIOKYMEHTALMEH, periamMeHTaMu IPOU3BOACTBA, U3Y4arOT CHUCTEMY MEHEIKMEHTA U
KayecTBa MNpoAyKUHHU. OCHOBHOE BHHUMAaHHUE YJESeTCsl MPAKTUYECKUM BONpocaM (PYHKIIMOHHPOBAHUS
TEXHOJIOTUYECKUX JTMHUHN MPOU3BOJICTBA MPOAYKIMH, TpoOIeMaM TUarHOCTUKU Opaka roTOBOM MPOJAYKLIUHU U
MEPONPUSITHUSIM T10 €r0 YCTPAHEHHUI0, BOIPOCaM UHTEHCU(UKALIUK PaOOThI TETNIOTEXHUYECKUX arperaTos.

Bo Bpems npoxoxaeHust NpeaIuIsIOMHOM MPAKTUKKU CTYAECHTHl COOMPAIOT MaTepUaibl 0 TeMaTHKe
BBIMMYCKHON KBalIM(PUKAIIMOHHON pabOThl, aHAIM3UPYIOT UX, HAMEYAlOT OCHOBHBIE HANpaBJIE€HUS U 3a7auu
paboThI, BEIpabaThIBAIOT METOI0JIOTHIO PELICHUS ITHUX 3a/1a4.

4 O0beM NPAKTHKH .

O0beM NpaKTHKH
Bup yueOHoii padoThl Axan. | Acip.
3E
g, 4.
O0mas Tpy10eMKOCTh NPAKTHKH 9 324 243
CamocrosiTejibHas pa6oTa 9 324 243
KonTakTHas camocrosiTenbHas paboTa 9 0,4 0,3
CamMocTosITeIbHOE H3YUYCHHE PA3IeTIOB MPAKTUKH 323,6 | 2427
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Bua koHTpoJs:
Buja uTOroBOoro KOHTpoOJIs: 3a4eT ¢ OLEHKOM

5.5 T'ocynapcrBennas uroroasi arrecrauusi: [loaroroBka k nmpoueaype 3aluThbl 4 3aIMTA
BBIIIYCKHOM KBAJM(PUKAIMOHHOH PadoThI

1 Heab rocyiapcTBeHHOI UTOTOBOM aTTECTALMU: MOATOTOBKHU K MpoLeaype 3allluThl U 3alIUThI
BBINYCKHOH KBAJM(PUKANMOHHON PadOTHI — BBHISIBICHUE YPOBHS TEOPETHUYECKOM M MPaKTUYECKOU
MOJITOTOBJICHHOCTH BBIMYCKHUKA BYy3a K BBIMOJHECHUIO MPOQECCHOHANBHBIX 337a4 M COOTBETCTBHUS €rO
noaroroBku TpedoBaHusM PI'OC BO mo nampanenuro moarotoBku 22.03.01 MartepuaioBeneHue H
TeXHOJOTUM MATEPHAJIOB.

2 B pe3yabrare NpPOXO0:KIAEHHS] TOCYJIAPCTBEHHOM HMTOrOBOl aTTeCTAIMH MOATNOTOBKH K
npoueaype 3alUThl U 3alUTHl BHINYCKHON KBAJM(PUKAIMOHHOW padoThl y CTyAeHTAa NMpoOBepsieTcs
¢OpMHPOBAHHHOCTDH CJIEAYIOIIMX KOMIIETEHIUI, a TaK)Ke CJIeYIOIUX 3HAHUN, YMEHU U HABBIKOB,
NMO3BOJISIOIIHUX OLEHUTh CTeleHb TOTOBHOCTH O0y4Yamommxcs K JajbHeiimeil npodgeccHOHAIbHOM
JAesITeJIbHOCTH.

BrinyckHuK, OCBOMBIIMI — TporpamMmy  0OakajaBpuara, JIOJDKEH  00JiajaTh  CIEIYIOUUMU
KOMITETEHLIUSIMU:

VK-1.1; VK-1.2; VK-1.3; YK-1.4; YK-1.5; YVK-2.1; YVK-2.2; VK-2.3; VK-2.4; VK-2.5; YVK-2.6;
VK-2.7; YK-2.8; YK-2.9; YK-2.10; YK-3.1; YK-3.2; VK-3.3; VK-3.4; VK-3.5; YK-3.6; YK-4.1; YK-4.2; VK-
4.3; YK-44; YK-4.5; YK-4.6; YK-4.7; YK-4.8; YK-4.9; VK-5.1; YK-5.2; VK-5.3; VK-5.4; VK-5.5;
VYK-5.6; YK-5.7; VK-5.8; YVK-5.9; VK-5.10; VK-5.11; YK-5.12; VK-5.13; VK-5.14; VK-6.1; VK-6.2;
YK-6.3; YK-6.4; YK-6.5; YK-6.6; YK-7.1; YK-7.2; YK-7.3; YK-7.4; YK-8.1; YK-8.2; YK-8.3; YVK-8.4,
YK-8.5; YK-8.6; YK-8.7; YK-8.8; YK-8.9; YK-9.1; YK-9.2; YK-9.3; YK-10.1; YK-10.2; YK-10.3; YK-11.1,;
VYK-11.2; YK-11.3; OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK-3.1; OIIK-3.2; OIIK-
3.3; OIIK-4.1; OIIK-4.2; OIIK-4.3; OIIK-4.4; OIIK-5.1; OIIK-5.2; OIIK-5.3; OIIK-6.1; OIIK-6.2; OIIK-6.3;
OIIK-7.1; OIIK-7.2; OIIK-7.3; OIIK-8.1; OIIK-8.2; OIIK-8.3, T1K-1.1; T1IK-1.2; TIK-1.3; [IK-2.1; TIK-2.2;
[1K-2.3; 11K-3.1; [1K-3.2; [1K-3.3; 11K-4.1; [1K-4.2; I1K-4.3; TIK-5.1; [1K-5.2; 11K-5.3; TIK-6.1; I1K-6.2; I1K-
6.3

3namo:

— TIOPSIZIOK OpraHu3alliy, IUIAHUPOBAHUS M TPOBEACHHUS HAYyYHO-HCCIIEIOBATEILCKUX pPaboOT ¢
UCIIOJIb30BaHUEM TOCIEIHUX HAYYHO-TEXHUYECKUX JOCTHKEHHUI B TaHHOW 001acTH;

— (pU3UKO-XUMHUYECKHE OCHOBBI CHMHTE3a W HCCJICIOBAHUSI CTPYKTYpPHI U CBOMCTB MaTe€pHaJIOB IS
(OTOHUKHU U DNIEKTPOHUKH;

— OCHOBHBIE TPEOOBAHHS K TPEIOCTABICHHUIO PE3YJIHTATOB IMPOBEACHHOTO HCCIEIOBAHUS B BUJIE
Hay4HOI'O OTYETa, CTaThU WUJIU JOKJIAJA.

Ymemn:

— CaMOCTOSITEBHO BBISBIISATH MEPCIEKTUBHBIE HAMIPABICHUSI HAYYHBIX HCCIIeI0BaHUM, 00OCHOBBIBATH
aKTYyaJIbHOCTh, TEOPETUUYECKYIO U TIPAKTUYECKYIO 3HAUMMOCTD MPOOJIEMBI;

— IPOBOJIUTH MTOUCK, 00pabOTKY U aHAIN3 HAYYHO-TEXHUYECKOH HH(POPMAITIH IO TEME BBIMTOIHIEMOMN
paboThl, B TOM YKCJIE C MPUMEHEHUEM COBPEMEHHBIX TEXHOJIOTHIA;

— paboTaTh Ha COBPEMEHHOM TEXHOJIOTUYECKOM U aHATUTUYECKOM 000pYAOBaHUU, OPTAaHU30BLIBATh
AKCTIEPUMEHTAIBHBIC UCCIICIOBAHNS, AHATM3UPOBATh K HHTEPIIPETUPOBATH MOTYyUYEHHBIE PE3yIbTaTHI;

Braoemy:

— METOJOJIOTUEN U METOAMKOW MPOBEACHUS HAYYHBIX MCCIIEIOBAHUI; HABBIKAMU CAMOCTOSTEIbHON
HAYYHOW U UCCIIeIOBATENLCKON paboOTHI;

— HaBbIKaMH DPAOOTHI B KOJUICKTHBE, IJIAHUPOBATh W OPraHU30BHIBATH KOJJICKTHBHBIC HAy4YHBIE
HCCJICTIOBAHMSI; OBIIA/IEBaTh COBPEMEHHBIMHU METOIaMHU MCCIICIOBAaHUS M aHaIN3a TIOCTABJICHHBIX MPOOIIeM;

— CIOCOOHOCTHIO peliaTh TMOCTABJICHHBIC 3a/1au, MCIOJb3ysd YMEHUS W HABBIKHM B OpTaHHU3AIluU
HAYYHO-UCCIIEIOBATENLCKUX U TEXHOIOTUYECKUX PaboT.

1 Kparkoe coxep:kaHue TrocCyJIapCcTBEHHOW WTOrOBOW AaTTeCTANMM: TMOATOTOBKH K
npoueaype 3alUThI H 3alIMTHI BLINYCKHON KBAJM(PHUKANMOHHOI PadoThl

lNocynapcTBeHHast UTOrOBasi aTTECTAIMs: BBIMOJHEHWE W 3alUTa BBITYCKHON KBaTH(UKAIIMOHHON
paboThl POXOAUT B 8 ceMecTpe Ha 0Oa3ze 3HAHWN, YMEHUI W HABBIKOB, MOJNYUYEHHBIX CTYACHTaMU TpPU
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W3Y4YEHUU JUCUUIUIMH HampasieHus 22.03.01 MarepuaioBeaeHHe M TeXHOJOITHM MAaTepHATOB U
MPOXOXKACHUS MTPAKTHK.

locynmapcTBeHHass UTOrOBasi aTTECTAIVs: BBHIMIOJHEHHWE W 3aIUTa BBIMTYCKHOW KBaIU(DUKAIIMOHHON
paboThl MPOBOAUTCA FOCYIAPCTBEHHON IK3aMEHALIMOHHONW KOMHUCCHEH.

KoHTponb ypoBHS chopMUPOBAHHOCTH KOMITIETSHIIUH 00YJArOIIUXCSl, MPUOOPETEHHBIX MPU OCBOCHHUH
OOII, ocymecTBIseTCsI MyTeM IMPOBEJACHUS 3alMThl BBITYCKHON KBaymMdukamuonHoi padotel (BKP) u
NPUCBOCHUS KBaTH(PUKALINU «OaKaIaBpy.

4 O0beM TroCyJapCTBEHHOIl HWTOrOBOW AaTTeCTAIMU: BBIMOJHEHHS] W 3aIUTHI BBIIYCKHOM
KBAJIM(PUKANMOHHOH PadoThI

o B 3auerHBIX B akazem.
Bunpsl yaeOHoI paboThI

SIMHHIIAX gacax
Oo0mas tpynoemkocts 'MA no yueoHoMy 1u1any 6 216
CamocrositesbHas padora (CP): 6 216
KoHTakTHas paboTa — UTOTOBas aTTECTAIIHS 0,67

Brimonaenue, Hanrcanue u opopmiienrne BKP 6 215,33

Bua konTpoJs: 3amuTta BKP

B 3aueTHbIx B actponom.

Bunel yue6HoI paboTh

eIMHULIaX yacax
Oo0mas Tpynoemkocts I'MA 1o yyeOHoMy miiany 6 162
CamocrositesbHas padora (CP): 6 162
KoHTakTHas paboTa — UTOrOBasi aTTECTAIIHS - 0,5
Brinonnenue, Hanucanue u opopmienue BKP 6 161,5
Bua konTpoJs: 3amuTta BKP

5.6 ®akyIbTATHBBI

AHHOTanusA padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«IlepeBo HAYYHO-TEeXHUYECKOH JTUTEPATYPHD)

1. Heap aucHUIUIMHBI — TMpHOOpeTeHHe oOydarolmuMucs oO0me, KOMMYHMKaTUBHOW U
npodecCHOHATBPHON KOMIETEHIUH, ypOBEHb KOTOPBIX Ha OTAEIbHBIX 3Tamax s3bIKOBOM MMOJArOTOBKH
MO3BOJIIET  BBINOJIHATH  pa3jM4Hble BHJAbI NPO(ECCHOHATLHO OpPUEHTHUPOBAHHOIO INEpeBoja B
IIPOU3BOJCTBEHHON U HAYYHOM AEATEIbHOCTH.

2. B pe3ysbTare n3yueHus JMCHMIIJIMHBI 00y4AIOMINIACS JOJIKEeH:

Obnadamye cleAyOMUMU KOMIIETCHIIMAMU U HHAUKATOPAMH UX TOCTH)KEHUS .

YK-4.2; YK-4.3; YK-4.4; YK-4.5; YK-4.6; YK-4.9

3namu:

— OCHOBHBIE CIIOCOOBI TIOCTH)KEHUS SKBUBAJIEGHTHOCTHU B IIEPEBO/IE;

— OCHOBHBIE IIPUEMBI IIEPEBOJIA;

— SI3bIKOBYIO HOPMY M OCHOBHbBIE (DYHKITUH SI3bIKA KAK CUCTEMBI;

— JIOCTaTOYHOE Ul BBINIOJHEHHUS MEPEeBO/ia KOJIUYECTBO JIKCUYECKUX €AMHUL], (pa3eooTU3MOB, B
TOM YHCJIE€ COLIMATIBHBIX TEPMUHOB U IMHI'BOCTPAHOBEIUECKHUX PEaIHil;

Ymems:

— IPUMEHSATh OCHOBHBIE ITPUEMBI IIEPEBOA;

— OCYILIECTBIATh MUCbMEHHBIH MEPEBOJ C COONIOJEHHMEM HOPM JIEKCHUECKOW HSKBHMBAJICHTHOCTH,
coOI0ICHHEM IPaMMaTHYECKUX, CAHTAKCUUYECKUX M CTUIIMCTUYECKUX HOPM;

— 0(OpMIIATH TEKCT MEPEBOJIa B KOMIIBIOTEPHOM TEKCTOBOM PEJIAKTOPE;

— OCYILIECTBIJISATh MEPEBOJ C COOIIOJACHUEM HOPM JIEKCMUYECKOM SKBUBAJIEHTHOCTH, COOJIIO/IEHUEM
IrpaMMaTU4YECKUX, CHUHTAKCMYECKMX M CTUIMCTHMYECKHX HOPM TEKCTa IEpeBoJa M TEMIOpaIbHbBIX
XapaKTEPUCTUK UCXOAHOIO TEKCTa;

Braoemw:
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— METOAMKOW TMpeNnepeBOIYECKOro aHajiM3a TEKCTa, CIIOCOOCTBYIOIIEH TOYHOMY BOCIPHUSATHIO
HCXOJIHOTO BbICKa3bIBaHUS;

— METOJIMKOM MOATOTOBKH K BBIIOJHEHUIO MEPEBOJIA, BKIIOYAs MOMCK MHPOPMALIMU B CIIPABOYHOM,
CHeLMalIbHOM JTUTEpaType U KOMIBIOTEPHBIX CETSIX;

— OCHOBaMH CHCTEMBbI COKpAILEHHOH NepeBOIYECKON 3aMCH IIPU BBIIIOJHEHUH I1EPEBOJIA;

— OCHOBHOM MHOSA3BIYHOM TEPMUHOJIOIHEN CIELUaIbHOCTH;

— OCHOBaMH pedepupoBaHus U aHHOTHPOBAHUS JINTEPATYPHI 110 CIIEIUAIBHOCTH.

3. Kpartkoe cogep:xanue JUCUMILIHMHbBI

Pasnen 1. OcHOBHBIE JIeKCHYeCKHE U CTHJIMCTHYECKHE 3aKOHOMEPHOCTH IepeBOa HAYYHO-
TeXHHYeCKOH JIUTepaTyphl

1.1 Jlexcuyeckue 3aKOHOMEPHOCTH HAy4YHO-TEXHHUYECKOro mepeBoja. CMBICIOBOM aHAIU3 HAy4yHO-
TEXHUYECKOTO TEKCTa M ero cerMeHranus. CTHIMCTHYECKHE OCOOCHHOCTH HAayYHO-TEXHUYECKUX TEKCTOB.
[Ipeononenue TpynHOCTEH, CBA3AHHBIX C PACXOXKAEHUEM CHUHTAKCHUYECKHX CTPYKTYp HHOCTPAHHOIO H
PYCCKOI0 TEXHUYECKHUX TEKCTOB.

1.2 CpaBHeHuMe opsi/IKa CJIOB B aHIIIMICKOM M pyCCKOM IpeiokeHusx. [lepeBos ciioB, ycTaHOBIEHUE
3Ha4YeHus ciosa. IlepeBosr cBOOOAHBIX U (ppa3eosornuecKkux cioBocoueTanuii. [lepeBos 3aronoBKOB TEKCTOB
U cTareu

1.3 Coxkpamenusi. OcoOeHHOCTH X TiepeBoa. Pa3BuTHe HABBIKOB TMEPEBOIA HA MPUMEPE TEKCTOB 110
TeMe «XuMudeckas abopatopus» «/3mepeHust B XUMUN».

1.4. Jlexcuueckue TpaHC(POpPMAIIMU TPH TMEPEBOJAE TEKCTOB IO TEMAaTHKE XUMHH U XUMHUYECKOU
TEXHOJIOTHH.

Pa3nes 2. OcHOBHBIE TPAMMAaTH4YeCKHe 0COOEHHOCTH NepeBoja.

2.1. OcobenHocTr mepeBoja mpeaaoxenuii Bo Bpemenax Indefinite, Continuous., Perfect, Perfect
Continuous Ha puMepe MepeBoia TEKCTOB 0 TEMaTHKE XUMHUYECKONW TeXHOJOoruK [lepeBo1 mpuaaToOuHbIX
MPETIOKEHUH.

2.2. MeTtoapl U IpUEMBI TIEPEBO/Ia CTPAAATEIBHOTO 3aJl0Ta Ha MPUMEpPEe NIepeBOoJia TEKCTOB 110 TeMe
«TexHomoruu Oyaynieroy.

2.3. Tumbl yCIIOBHBIX TNPEUIOKEHUH, MpaBmia U 0COOCHHOCTH HMX mepeBoga. [IpakTuka mepeBoja
YCIIOBHBIX MPEATIOKEHUN Ha IpUMepax TEKCTOB IO pa3IMyHbIM pa3ziesiaM XUMUU U XUMUYECKOH TEXHOJIOTHH.

2.4. MoabHbIE TJIarojIsl 1 0COOCHHOCTH HX MTEPEeBO/Ia Ha IPUMEPE MepeBoia TEKCTOB « TexXHOIOTHs»,
«[IpoMbIntIeHHOE 000PYIOBaHUE

Pa3nea 3. OcoGenHoCTH NepeBo/ia NpeaJIoKeHHl ¢ HeTHYHbIMH (JopMaMHu IJ1aroJia

3.1 lndunuTHB (HeonpenenenHas ¢popma riarona). Ponb nHGUHUTHBA B IPEATIOKEHUN U BAPUAHTHI
IIepeBO/IA HAa PyCCKUU sA3bIK. [Ipruactus u repynauii. BapuaHTel mepeBojia Ha pyCCKHI SI3bIK.

3.2 NudunutuBHble 000poTH. OO60POT HomnogHeHHEe ¢ MHPUHUTHBOM. OOOpOT moisexalriee c
UH(GUHUTHBOM. Pa3nnyHble BapuaHThI IEpeBOIa.

3.3 IlepeBoj mpuUYacTHBIX 00OPOTOB. AOGCONIOTHBIM MPUYACTHBIA OOOPOT M BapHaHTHI MEPEBOAA.
Pa3BuTHe HaBBIKOB NIepeBOa B chepe XUMUU U XUMUYECKOU TEXHOIOTHH.

Pa3nea 4. Ocobennoctu pedpepaTHBHOIO NEpeBoOaa

4.1. Anroput™M mnpeanepeBoAYECKON pabdOThl € Hay4YHO-TEXHHYECKUM TEKCTOM II0 XHUMHKO-
TE€XHOJIOTHYECKON TEMATHKE.

4.2. AnropuT™ cocTaBiieHus pedepara o XUMHUKO-TEXHOJIOTHIECKOW TeMaTHKe (AaHHOTAIINH )

4.3. Anroput™ paboThI 110 peepaTUBHOMY MEPEBOJLY MO XMMHUKO-TEXHOJIOIMYECKON TeMaTHKE.

4. O0beM yueOHOM JUCUMIIJIMHBI

Cemectp
Bcero
Bu yue6HOi paGoTHI 5 cemectp 6 cemecTp
3E Axan. 4. 3E AI;an. 3E Alf{aﬂ'
OO6m1ast TpyI0€MKOCTh TUCITUTUTHHBI 4.0 1440 2,0 72,0 2,0 72,0
KonTakTHas padora — 18 64 0.9 32.0 0.9 32.0
ay/INTOPHbIE 3aHATHS:
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[Tpaxtrueckue 3ausatus (I113) 1,8 64,0 0,9 32,0 0,9 32,0
CamocrosiTesibHas pa6oTa 2,2 80,0 1,1 40,0 1,1 40,0
KonraktHas caMocTosTelIbHas 0.4 0.2 0.2
pabota
c 2,2 11 11

aMOCTOSITEIIbHOE N3yUEHHUE 79.6 398 39.8
pa3aesioB AUCIHUILTAHBI
Buabl koHTpOJIA:
Bujx nTOroBoro KOHTpoOJst 3auer 3auer

Cemectp
Bcero
Bu yue6HO paGoTHI 5 cemectp 6 cemecTp
3E Actp.u. | 3E Affp' 3E AfITp'

OO6m1ast TpyA0€MKOCTh TUCITUTUTHHBI 4 108 2 54.0 2 54
KonTakTHas padora — 18 48 0.9 24 0.9 24
ay/INTOPHbIE 3aHATHS:
[Tpaktuyeckue 3ansatus (I13) 1,8 48 0,9 24 0,9 24
CamocrosiTesibHast padoTa 2,2 60,0 1,1 30,0 11 30,0
KonrakTHasg caMmocTogTeabHAs 0.3 0,15 0,15
pabora
C 2,2 1,1 1,1

aMOCTOSITEIIbHOE H3yUCHUE 59.7 29,85 29,85
pa3zenoB AUCITUILIHHBI
Buabl KOHTpOJISI:
Buja uTOroBOro KOHTPOJIst 3auer 3ager

AHHOTanus padoyeil NPOrpaMMbpl JUCHUIIIMHBI
«[paxaanckasi 3alIUTA B YPe3BbIYANHBIX CUTYAIHAX)

1. Heab QMCUMIUIMHBI - TOJATOTOBUTH CTYJEHTAa K OCMBICIEHHBIM MPAKTHUYECKUM JEHCTBUSM TIO
o0OecreyeHn0 cBOeil 0e30MacHOCTHM M 3alllUThl B YCJIOBHUSX BO3HUKHOBEHHS YPE3BbIUAWHOW CHUTyalluu
MPUPOTHOTO, TEXHOTCHHOTO ¥ BOGHHOT'O XapakTepa.

OcHOBHOH 3aiaueil JUCHUILTUHBI SBISETCS (OPMUPOBAHME YMEHUN M HABBIKOB, TO3BOJIAIONIMX Ha
OCHOBE M3Yy4Y€HUS OMMACHBIX U TOPAKAIOIIUX (PAKTOPOB UPE3BBIUANHBIX CUTYAI[UH PUPOTHOTO, TEXHOTC€HHOTO
¥ BOGHHOT0 XapaKkTepa, IPYruxX OMacHOCTEeH YMENO pelIaTh BOMPOCH! CBOEH O€30MacHOCTH € UCIIOIb30BaHUEM
CPENICTB CUCTEMBI TPAXKIAHCKON 3aIlHUTHI.

2. B pe3yabTaTe 0CBOEHUS TUCHUILIUHBI CTY/AEHT J0JIKEH:

Obnadams ClenyOUMMA KOMIIETCHIIUSIMHA U UHIAMKATOPAMH MX JOCTHXKCHHUS:

YK-8.1, YK-8.2, YK-8.5, YK-8.7.

3uame.

- XapaKTEepPUCTUKH MPHUPOIHBIX OENCTBUI, TEXHOTCHHBIX aBapuil M KaTacTpod Ha paguaIlioHHO,
XUMHUYECKH U OMOJIOTrMYECKH ONAcHBIX 00BEKTaxX, Mopakarolue GakTopbl IPYruX OMacHOCTEH;

- OCHOBBI BO3JICHCTBHSI OMACHBIX (PaKTOPOB UPE3BBIUANHBIX CHUTYyallMii HA YEIOBEKAa U MPHUPOAHYIO
cpeny, TOMyCTUMBIE MPeeTbHbIC KPUTEPUN HETaTUBHOTO BO3/ICHCTBUS;

- Mephl 0€30MacHOTO MOBEACHUS MPU MPEeObIBAaHUH B palloHaX (30HAX) MOKapOB, PAIMOAKTUBHOTO,
XUMHUYECKOTO U OMOJIOTHUECKOTO 3arps3HEHNS,

- CIOCOOBI M CPEJICTBA 3AIIUTHI YEIOBEKA OT BO3JCHCTBUS MOPaKAIOMUX (PaKTOPOB YPE3BBIYANHBIX
CUTYaIMi IPUPOJHOTO, TEXHOTEHHOT'O U BOGHHOTO XapaKTepa.

Ymems:
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- UCIOJIb30BaTh CPEJCTBA 3aIUTHl OPTaHOB JBIXaHUS M KOXXH, MEIUIIMHCKUE ISl CaMO3alIUThl H
OKa3aHHsI TOMOIIU JAPYTHM JTEOISIM;
- TPUMEHATh TEPBUYHBIC CPEACTBA TOXKAPOTYIICHUS [UIsl JOKAIW3alUA W TYIICHHs TOXKapa,
BO3HHKIIIETO B ayIUTOPHH (J1aDOpaTOpHH );
- OKa3bIBaTh ce0€ U IPYTrUM MOCTPAJABIIMM MEAUIIMHCKYIO MTOMOIIb ¢ UCTIOIb30BAHUEM TA0CIbHBIX U
MOJIPYYHBIX METUIIMHCKUX CPEJICTB.
Braoemy:
- TpUeMaMH TIPOBEJCHHS YAaCTUYHOW CAHUTAPHOW OOpaOOTKM TPH BBIXOJE W3 paiioHa (30HBI)
PaIMoaKTUBHOTO, XUMUYECKOTO U OMOJIOTUYECKOTO 3arpsi3HEHHS (3apaKeHHUs);
- croco0amMu ¥ TEXHOJIOTUSIMU 3alIUTHI B UPE3BBIYANHBIX CUTYAIUSX.

3. Kparkoe cogep:kanue JUCHUIINHBI.

Pa3znes 1. OnacHocTH NPUPOJHOTrO XapaKkTepa.

Cruxuiinple OeACTBUS, SIBICHUS MPHPOJIBI PA3PYLUINTEIHHON CHUJIBI - 3eMJICTPSICEHHUs, HABOJHEHUS,
ceJIeBble MOTOKH, OMOJI3HU, CHEXHbIE 3aHOCHI, U3BEP)KEHUE BYJIKAHOB, OOBaJbI, 3aCyXH, yparaHbl, OypH,
HIOKapBbl.

Pa3nes 2. OnacHOCTH TeXHOT€HHOI0 XapaKTepa.

ABapun M KatacTpodbl Ha pPaJAMALMOHHO OMACHOM OOBEKTE, XMMHYECKHM OIACHOM OOBEKTE,
OMOJIOTMYECKH ONACHOM OOBEKTE; Ha TpPaHCIOPTE (PKEIE3HOIOPOKHOM, ABTOMOOUIIBHOM, PEYHOM,
ABUAIMOHHOM); Ha THAPOCOOPYKEHUAX; HA KOMMYHAIIbHBIX CUCTEMaX KHU3HEOOeCTeueHusl.

Pa3nes 3. OnacHocTH BOGHHOI'0 XapaKrepa.

[IpumeHeHue opyKusi MAaCCOBOTO MOPAKEHUS (SA€PHOT0, XUMUUECKOT0, OMOJIOTHYECKOT0), OOBIYHBIX
CPEJCTB C 3aKUraTeJIbHbIM HAIllOJIHEHUEM, HOBBIX BUJOB OPY>KHs. 30HBI 3apaXKEHUsI OT CPEICTB MOPAKEHUS U
UX BO3JECHCTBUE HA HACEIEHUE U OKPYKAIOLIYIO IPUPOJHYIO CpENy.

Pasnean 4. [loxxapHasi 6€301aCHOCTb.

[Toxxapnast omacHocth. [lokaphas oxpana. Knaccudukanus mnokapoB MOXKapoB B 3IaHUSIX H
nomeneHusx. Cragum paszButus noxkapo. Jlokamuzauus u TymeHue mnoxkapos. IlepBuunble cpenctBa
noxkaporyueHus (ormerymmrenu Ol -8, OY-2, OBII-5, BHyTpeHHUI MOXapHBI BOJOMPOBO/) U MpaBuiIa
[0JIb30BAHUS HUMH. ABTOMAaTMYECKHE CHCTEMbI II0KAPOTYIIEHHUS — MPUHKIEPHbIE W JIPEHUYEPHBIE.
Orserymianiye BelIeCTBa — BOJA, IEHBI, HETOpIYMe Ta3bl M pPa30aBUTENH, IMOPOLIKOBBIE COCTAaBbHI,
raJloreH3aMelleHHbIE YTIEBOIOPOIbI.

Pa3nes 5. Kommiiexke MeponpusaTHii rpakIaHCKON 3aIMTHI HACEJICHHUS.

- Onosenienne 1 UHOOPMUPOBAHKUE HAcelIeHHUS 00 omacHOCTH. [IpuHSATHE HaceleHWEeM CHTHAJIOB
onoBenieHus («Buumanue Bcem!», «BosaymHas TpeBora», «PaguanuoHHas OMAacHOCTBY, «XHUMHUYECKas
TpeBoray, «OT0oi OMacHOCTH») U MOPSAJIOK JAEUCTBUS MO HUM. DBaKyalllsl HACEJIEHHs U3 30HbI ONACHOCTH.
CniocoObI 5BaKkyaniuu DKCTPEHHAs BaKyallusi CTYJCHTOB U3 ayIUTOPUU IIPU BOSHUKHOBEHUHU TIOXKapa.

- CpencrBa MHANBUYaTbHOM 3anuThl opranos asixanus (['TI-7, T'TI-9, P-2, V-2K, PITA-1, PTII'-67M,
PY-60M, «®enuxcy, I'’I3K, A, AIIT-3, T13VY-K, UII-4M, UII-5, UII-6, KUII-8), koxu (JI-1, O3K)
yesioBeka. MeMIMHCKHUE CPEICTBA 3AIUTHI .

- CpeznctBa KOJJICKTUBHOM 3alIUThl HaceneHus. Ha3HaueHue, 3allMTHBIE CBOWCTBA YOEXKHIIL.
[IpotuBopanuanuonnsie ykpeitust ([IPY, mom3emHbie memexoiHbie MEPEXObl, 3ariayOJICHHBbIC CTaHIIUU
METPOTNOIUTEHA), TPOCTEHIIINE YKPBITUSA (TPaHILIEH, OKOTIBI, IEPEeKPHITHIE 11enH). [IpaBumna 3anatus yoexuria.

Paspen 6. Oxa3zanue nepBoil MOMOLIM.

Oxa3aHue IepBOMl NOMOIIM IIPU OXOrax, paHEHMsX, 3apakeHusx. I[IpoBeneHune YacTUUHOM
CaHUTapHOUN 00pabOTKU KOKHBIX TOKPOBOB YEJIOBEKA MIPU BBIXOJIE U3 30H PAJHMOAKTUBHOIO, XUMHUUYECKOTO U
OMOJIOTMYECKOr0 3apaXKeHus (3arpsiI3HEHNs ), U3 30H I0XKAPOB.

Paszpen 7. JIukBuaanus nocjieCTBU Ype3BbIYAHHON CUTYAIlUH.

ABapwuitHo-criacatenbHbIe Pa0OTH. DKCTPEHHAS YBAKYaIus U3 ayJUTOPHH (1a00paTopun) B YCIOBUSIX
no’kapa, pajualiOHHOTO, XUMHUYECKOT0, OMOJIOTMYECKOTO 3arpsi3HEHUs TEPPUTOPHUHU C HCIIOJIb30BAHHEM
npocredmx cpencts 3amuThl («Denukey», 3K, nporusorasa I'T1-7 ¢ JII1I-3).

4. O0beM y4eOHOH JUCHUIIMHBI

‘ Bup yueOHoii padoThl O0beM JMCHHIIIMHBI ’
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3E Akaaem.4 | ACTPOH.4
OO011asi TPYA0€MKOCTh M CHUTIHHBI 1 36 27
KonTakTHas padoTa — ayIMTOPHBbIE 3aAHATHS: 0,44 16 12
Jlexkuun 0,44 16 12
CamocrosiTejibHasi pa6oTa 0,56 20 15
CamocTosiTeIbHOEC U3YUCHHE Pa3IeIOB JUCIIUILIMHBI 19,8 14,85

0,56
KoHTtakTHas camocTosTebHas pabota 0,2 0,15
Buj nTOroBoro KOHTpoOJIs: 3auer

6. TPEBOBAHMUS K YCJIOBUSM PEAJIM3AIIUU TPOT'PAMMbI BAKAJIABPUATA
6.1 Oomecucremubie TpedoBanus K peasuzanuun OOII dakanaBpuara

YHuBepcuTeT pacnosaraeT Ha IpaBe COOCTBEHHOCTH WJIM HHOM 3aKOHHOM OCHOBAaHHMH MaTe€pHaIbHO-
TEXHUYECKUM O0OecreueHueM 00pa30BaTeNbHON JEATEIbHOCTH (TIOMEIIEHUSIMH W OOOpYIOBAaHUEM) JUIS
peanu3anuu nmporpammsel 6akanaBpuara o bioky 1 «/ucummmmns! (Moxynn)» u bioky 3 «'ocynapcTBeHHas
UTOTOBAs ATTECTALUS» B COOTBETCTBUU C yYEOHBIM TLIAHOM.

Kaxnpiii oOyvaromuiics B TE€YEHHE BCEro Nepuoaa oO0ydeHHs oOecredyrBaeTcs WHAWBHIYaTbHBIM
HEOTPAaHMYEHHBIM JIOCTYIIOM K 3JIEKTPOHHOH WH(pOPMALMOHHO-00pa30BaTeIbHON cpelae YHHUBEpCUTETA U3
10001 TOYKH, B KOTOPOM MMEETCS TOCTYN K MH(POPMAIMOHHO-TEIIEKOMMYHHUKAIIMOHHOM cetn «HTepHEeT»
(nanee - cetb «/HTEpHET»), KaK HA TEPPUTOPUU Y HUBEPCUTETA, TAK U BHE €TO.

DnexTpoHHas HHGOPMAIMOHHO-00pa3oBaTeabHas cpefia YyHUBEpCUTETa 00ECIICUBAET:

— JOCTYNl K y4eOHBIM IJIaHaM, paboduM MporpaMMaM AUCUUIUIMH (MOIyJel), mporpamMmmam
NPaKTUK, JEKTPOHHBIM Y4E€OHBIM H3JAHHSIM M JIEKTPOHHBIM 00pa30BaTEeNbHBIM pecypcaM, YKa3aHHBIM B
pabounx mporpaMmmax TUCIHILIMH (MOZYJe ), mporpaMmMax MpakTUK;

— (dbopMUpOBaHHE DJIEKTPOHHOTO MOPT(OIHO OO0yYaromierocs, B TOM YHUCJIE COXpPaHEHHE €ro
paboT 1 OLIEHOK 3a 3TH PabOTHI.

B cnyuwae peanuzanmuum mnporpammbl OakanaBpuaTa C MPUMEHEHHEM 3JIEKTPOHHOTO OOYy4YeHHs,
JTMCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJOTWH AJIEKTPOHHAS WH(POPMALMOHHO-00pa3zoBaTeibHas cpena
YHuBepcurera JOMOJIHUTEIBHO 00ECIICUHBAET:

- ¢dukcaiuio xo1a 00pa3zoBaTENBHOrO MPOIECca, pe3yJbTaToOB MPOMEXYTOUHOM aTTeCcTaluu U
Pe3yJIbTaTOB OCBOEHUS MPOTrpaMMbl OaKanaBpuaTa;

- MIPOBEJICHUE Y4YEOHBIX 3aHATHI, MpOLENyp OLEHKU pPEe3yabTaTOB OOYYEHHS, peanu3aius
KOTOPBIX NPEIyCMOTpEHa C MPUMEHEHHEM 3JIEKTPOHHOIO0 OOYYEHHs, TUCTAHIIMOHHBIX OO0Pa30BaTENIbHBIX
TEXHOJIOTHIA;

- B3alMO/ICIICTBHE MEX]ly YHaCTHUKaMHU 00pa30BaTeNIbHOTO MIPOLEcca, B TOM YHCIIE CHHXPOHHOE
U (WIM) aCHHXPOHHOE B3aMMOJIEUCTBHS TTocpecTBOM ceTH "MHTepHet".

OyHKIIMOHUPOBAHUE 3JEKTPOHHOM MH(OPMAIIMOHHO-00pa30BaTeIbHOW Cpebl  0OecreunBaeTCs
COOTBETCTBYIOIIMMHU CPEICTBaMU HH(OPMALMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTMH M KBaIM(UKaiuen
pabOTHUKOB, €€ UCIIONB3YIOIUX U MOAIepKUBAOIINX. DYHKIIMOHUPOBAHHE 3JIEKTPOHHON HH(OPMAIIMOHHO-
o0pa30BaTeNbHOI cpeibl JOKHO COOTBETCTBOBATh 3aKOHOAATENbCTBY Poccuiickoit deneparuu.

6.2 TpeGoBanus kK MaTepuaIbHO-TEXHUYECKOMY 00ecreyeHu 1o

MarepuanbHO-TeXHHUECKasT 0a3a YHHBEPCHUTETa COOTBETCTBYET JNEHCTBYIOIIMM IPOTHBOIIOKAPHBIM
IpaBUIaM U HOpMaM M 00ECHEeuMBaeT MPOBEJCHHE BCEX BHUJIOB JAUCHUIUIMHAPHONW M MEXIUCUUTUIMHAPHOM
MOJTOTOBKH, TPAaKTUYECKOH WM HaydHO-MCCIEIOBATEIBCKOW pabOTHl OOYyYalOUIMXCSs, MPETYCMOTPEHHBIX
y4€OHBIM IITAHOM.

[lepeyeHbp MaTepHATbHO-TEXHUYECKOTO OOECIICUCHHS BKIIIOYACT: JICKIIMOHHBIE y4eOHBIC ayIuTOPHH
(oOopynoBaHHBIE BUICONPOCKITTOHHBIM 00opyI0BaHUEM LTS TIpe3CHTAIHIH, CpeacTBaMu
3BYKOBOCIIPDOM3BE/ICHUS, JKPAaHOM, M HUMEIOIIMEe BbIXOA B MHTepHeT), MOMEUIeHUs s NPOBEICHUS
CEMHHApPCKUX M MPaKTUYECKUX 3aHATUN (000pyHdOBaHHbIE yueOHOW MebOenbro), OMOIHOTeKy (MMEIOIIYIO
paboune KOMIBIOTEpHBIE MecTa s oO0ydaroIiuxcs IO MporpamMme OakajnaBpuara, OCHAICHHbIE
KOMITBIOTEPaMH C JIOCTYIIOM K 0a3aM JaHHBIX W BBIXOJOM B HTepHeT), 1abopaTopuH, OCHAIICHHBIE
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COBPEMEHHBIM OOOPYZOBAaHUEM JJISi BBIMIOJIHEHUS HAyYHO-HCCIENOBATEIbCKONW paboThl, KOMIIbIOTEPHbIE
kJjacchl. [Ipu UCronb30BaHUM AJIEKTPOHHBIX U3JIaHUI YHHBEPCUTET 00€cledrBaeT KaXKaoro o0ydaromerocs
BO BpEMsI CAMOCTOATEIBHOM MOATOTOBKH pab0uMM MECTOM B KOMITBIOTEPHOM KJIacce ¢ BBIXOZ0M B MIHTepHET
B COOTBETCTBUU C TPYJOEMKOCTHIO U3y4aeMbIX TUCIUILIMH.

MarepuansHo-TexHuueckoe oodecriedenne OOII GakanaBpuaTa BKIIOYACT:

6.2.1 OO0opynoBaHue, He00X0IMMOE B 00pPa30BaTeJILHOM Ipolecce

Obopyoosanue Onsi NOAYyHUeHUs MOHOKPUCTNATIUYECKUX, NOIUKPUCTIALIUYECKUX, CMEKIAHHBIX,
KepamuueckKux Mamepuaios u moHKONIEHOUHbIX CIPYKMYD:

BricokoTeMmieparypHble Meuu MAaxTHOTO U IMJIMHAPUYECKOro (OJHO30HHBIC U JIBYX30HHBIE) TUIIOB,
OCHAIIIEHHBIE TPOrPaMMHUPYEMBIMU CUCTEMaMHU aBTOMAaTHYECKOT0 PEryJIMpOBaHus Temneparypsl «Tepmonar-
14» u «Tepmonmar-16»; mIa3MaTpoH; YCTaHOBKAa HOHHOTO OOMEHA; YIbTPa3BYKOBas YCTAHOBKA;
Knumarnyeckas kamepa (M-60/150-80-KTBX).

YcTaHOBKM I BBIpAIIMBaHUS MOHOKpUCTALIOB MeTojoM Yoxpansckoro (MKAH), meromom
Bpumxmena (Peamer-2) MoaepHU3NPOBAHHBI , TIO3BOJISIOIIUM KOHTPOJIUPOBATh MAapo-Ta3oByl0 arMochepy B
POCTOBOM Kamepe;

YCTaHOBKM  BaKyyMHO-TEPMHYECKOTO  HAambUICHUS  (PE3UCTHBHBIM  HarpeB, MarHeTPOHHOE
pacnbUIeHHE), MOACPHU3UPOBAHHBIC JIJIS1 HAMBUICHUS MHOTOCIIOMHBIX HaHOPAa3MEPHBIX CTPYKTYp Ha OCHOBE
HEOPraHMYECKUX U OPTaHMYECKUX MOTYIPOBOJHIUKOBBIX U JIIOMUHECIICHITHBIX MAaTEPHAJIOB.

Kommiekc o6opynoBanust JUisi TPUTOTOBICHUS U KOMIIAKTUPOBAHUS IIUXTHI: DJIEKTPOHHBIE
AQHAJTUTHYECKUE BECHI, TUAPABINYECKH mpecc ¢ ycuiaueMm 10 50 1., HeoOXoauMass XMMUYecKas IMOCyAa,
MeJbHHUIIA [IapoBasi JJabopaTopHas, a TAK)Ke MIIATHHOBBIC TUTIIH.

BerTspokabIe mIKadbl, BEChl TEXHHMUYECKHE W aHAIMTHYECKUE, CYIIMIBHBIC MIKa(bl, YIbTPa3ByKOBEIC
BaHHbBI, YCTAHOBKHU IS U3MENbYCHH S, PE3KH, IUTN(OBKH U OJTUPOBKH KPUCTAIIOB M CTEKOI.

Obopydosanue 0151 AHAIU3A MANEPUATIOS.

CnektpomeTp  KOMOMHAIIMOHHOTO  paccesHUSl ~ CBeTa  HCCIIENOBATeNIbCKOro  Kjacca  C
BBICOKOpa3peIIaoInuM KOH(POKATLHBIM MUKPOCKOIIOM, COBMEIIEHHBIH C aTOMHBIM CHIJIOBBIM MHKPOCKOIIOM,
«Hurerpa Cnexrpa» (HT-M/T).

Macc-criekrpometp ¢ HHAYKTUBHO cBs3aHHOU 1uiazmMoit NexION 300D (Perkin Elmer) ¢ cucremamu
BBICOKOYHCTOT'O BCKPBITUS MPOO C MOMOIIBI0 MUKPOBOJIHOBOTO U TEPMUYECKOTO aBTOKJIABUPOBAHHUS.

Cuexrpodoromerp UNICO 2800 (190-1100 uM).

JIByxnydeBoii criekrpodoromerp UV-3600 (Shimadzu) (200-3000 um).

JlazepHbIit ananmu3aropa anmeMeHTHoro cocraBa LEA-S500.

HK-Dypse ciektpomerp Tensor-27 (Bruker GmbH).

Kommieke o6opymoBaHust s U3MEPEHHSI CIIEKTPOB JIFOMHHECIICHIINU U €€ BO30yKaeHHus Ha 0ase
MoHoXxpomatopa/cnektporpada MS3504i (COJIAP TUN).

Crnexrpodoromerpuueckuii komruiekc Ocean Optics, B cocTaBe 2 CIEKTPO(POTOMETPOB BUIUMOTO
JManasoHa, pamaHoBckoro crekrpomerpa (200-2000 cm-1) ¢ Bo3OykAaomuM HU3IydeHHeM 785 HM,
cnektpomerpa OmmwkHero MK nuanazona NIR Quest (700-1750 HM), ¢ uHTEerpupyoomuMu chepamu U
ONTOBOJIOKOHHBIMH ~ COEJMHMUTEIbHBIMU  KaOENIsIMH, CBETOAMOAHBIMH M Ja3epHbIMU HMCTOYHUKAMU
BO30YyX/IeHHs B Auana3zoHe 257- 978 M.

Kommniekc oOopynoBaHus JUIsl TPOBENEHHUS HUCCIENOBaHMNA  CIEKTPAIbHO-TIOMHHECIIEHTHBIX
xapaktepuctuk Fluorolog FL-22 (Horiba Jobin Yvon) ¢ cuctemoil aHanu3a KWHETUKH 3aTyXaHHs
JFOMHHECHEHIIUN

Oo6opynoBanue TSl UCCIETOBAaHHUS 00pa3IlOB METOAAMU CKAaHUPYIOIIEH 3JIEKTPOHHON MUKPOCKOIIHHN 1
peHTrenocnekrpanbHoro Mukpoanaimsa — VEGA-3 LUMO (Tesla Inc.) u INCA Energy 3-D MAX (Oxford
Instruments).

Ob6opynoBanue A Hccae0BaHus 00pa3l0B METOIaMU ONTHUYECKOW MUKpocKkonuu Stereo Discovery
V.12 (Carl Zeiss), onTuueckue MHUKpPOCKOmbl: momspuzaimonasie (MWH-8, Tlomam P-111),
Mmetaisorpaduueckue, uatepdepenimonnsiii MUN-4, nonspuckon [TKC-500, cronuku denopoBa, CTOIUKH
JlomoyHHKOBa; pedpakTOMETPhl KUAKOCTHBIE M T'EOJOTHYECKHE, HAaO0Opbl MMMEPCHOHHBIX IKHIIKOCTEH,
MarepuanoBequeckmii Mukpockon Olimpus BX 51, pedppakromerp A66e NAR-3T (Atago),

O6opynoBaHue JIJ1sl UCCIIEOBAHUSI 00Pa3I0B PEHTI€HOAUPPAKIIMOHHBIMUA METO/1aMU — TU(PPAKTOMETP
Equinox 2000 (Inel Corp.).
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Kaproreka mopomkoBsix audpaknnoHHBIX naHHBIX MexayHaponuoro llentpa JudpakunoHHBIX
Hauueix (ICDD) PDF-2, 6a3oii nmannbix Bepcuu 3.4 mumarpamMm  (¢azoBbix paBHOBecuit (ACerS) u
uH(popMalmoHHO-TIonckoBoi cuctemoir SciGlassSoftwareSuite (LHASA, LLC, CIIHA), sxirovaromiein
Haubos1ee MoJIHYI0 HHPOPMAIUIO O CBOMCTBAX CTEKOJ U CIIOCOOAaX UX MOIYYEHHUS.

O6opynoBanue Ui WCCIEAOBAHUS TEPMHUECKUX, MEXAHHYECKUX, IEKTPHUECKUX W MATrHUTHBIX
CBOICTB MaTepHalOB:

Hunaromerp borBuHKMHBa (KBapuesslii), MukpoTBepaomep IIMT-3, depporpad, xapakrepeorpad,
U3MEpUTENIbHOE 000PYAOBaHUE JJISi OLIEHKH AJIEKTPOPU3NYECKUX XapaKTEPUCTUK MaTEpPHANIOB, TEPAOMMETP
(E6-13), m3mepurens L, C, R mudposoit E7-12, muddepennnanbro-ckanupyromei kanopumerp (Netzsch
STA 449F3), rpaguentnas neusb, Mukporsepaomep (HVS-1000), maorHomep YDK 01 ans Beco Sartorius
GC 803S-OCE, paspsiBHas MamuHa (ShimadzuAGS-X), npubop At onpeaesieHus yaeIbHOM MMOBEPXHOCTH
I1CX-12, cutoBbie ananu3aropsl (RetschAS 200).

6.2.2 YuyeOHO-HAIIAAHBIC IOCOOMA:

KommiekTsl miakaToB K JEKIIMOHHBIM KypcaMm; HabOpbl 00pa3lioB MOHOKPUCTAJUIOB, ONTHYECKUX
CTEKOJ1, Ta3ePHBIX MAaTEPUAJIOB, MOIYIPOBOAHUKOB, MUHEPAJIOB; IUIAKATHl TUIIOBBIX YepTexeil 000pya0BaHUS
U TMPOU3BOJICTBEHHBIX JUHHUHA. AJBOOMBI PEHTIC€HOTPAMM HEOPTaHWYECKHUX MAaTepHajoB, JepUBATOrpaMM
cuUcTeM Cc 00Opa3oBaHHEM TBEPJbIX PAaCTBOPOB, KPUBBIX HM3MEHEHHS MAacChl NPU HArpeBaHUU CHUCTEM C
pa3noKeHnEM KpUCTAJUIOTUAPATOB U CIIOKHBIX COCTUHEHUN.

6.2.3 KomnbioTepsbl, HH(OPMANMOHHO-TEJIeKOMMYHHUKAIHOHHbIE ceTH, anmapatHo-
NporpaMMHbIe M ayTHOBH3YyaJIbHbIE CPeACTBA:

[lepconanbHble KOMITBIOTEPHI, YKOMIUIEKTOBaHHbIE MpourpeiBatensiMu CD u DVD, npuntepamu u
OPOTPAMMHBIMU ~ CPEJICTBAMH, TIPOCKTOPBI, JKPaHBL, AayAHTOPUU CO CTAIMOHAPHBIMH KOMIUIEKCAMH
otoOpaxenus: uHopmanuu; nudpoBas Kamepa K ONTUYECKOMY MHKPOCKOMY; HHU(PpoBoil (oToammapar;
KOTIMPOBAJIGHBIN ammapar; o00OpylOBaHHWE Ui MPOBEACHUS JIIEKTPOHHOTO OOYUYeHHsSI W peau3alluu
JTUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOJIOTUH, TOKAIbHAS CETh C BBIXOJ0M B VIHTEpHET.

6.2.4 IleuaTHble U 3JIeKTPOHHbIE 00pa3oBaTe/bHbIE H MH(POPMALIMOHHBIE PeCypChI:

NudopmaninoHHO-METOIUYECKHE MaTepHalibl: y4yeOHbIE MOCOOUS MO AMCLUUIUIMHAM BapUaTUBHOM
YacTH MPOrPaMMbl; METOJIMYECKAE PEKOMEHIANNU K MPAKTHYECKUM 3aHATHIM; Pa3IaTOYHBI MaTepHal K
JEKIMOHHBIM KypcaM; DJIeKTPOHHbIE Yy4yeOHble U3JaHUs, OJIIEKTPOHHBIE 00pa3oBaTeNbHBIE PECYpCHI:
KadeapanbHbie OMOIMOTEKH DIEKTPOHHBIX H3aHUH MO JAUCIUIUIMHAM BapUAaTHBHOW YacTH; DJIEKTPOHHBIE
NPEe3eHTAIMHU K pa3/ienaM JEKIMOHHBIX KypCOB; yUeOHO-METOIMUYeCKUe pa3padoTKu Kadeapsl B 3JEKTPOHHOM
BUIE; yuyeOHbIe (DMIIBMBI K pa3ziesaM IUCUUILUINH; COOPHUKH TEXHOJIOTHYECKUX CXEeM, OYKJIETHl U KaTaJlloTH
000py/JIOBaHUs; CHPAaBOYHBbIE MaTepUalibl B MEYATHOM U 3JIEKTPOHHOM BHJE MO CTPOCHHUIO M CBOHCTBaM
HEOPTraHMYECKUX BEIECTB; JIEKTPOHHAS KApPTOTEKa 110 PEHTIeHO(Pa30BOMY aHAIIN3Y; JIEKTPOHHAS KAPTOTEKa
110 (ha30BbIM JIMarpaMMaM COCTOSIHUSL CO€AMHEHUH.

[Tomemienust uisi caMOCTOATENBHOW pabOThl 00YJarOIIMXCsl OCHAIIEHbl KOMITBIOTEPHOM TEXHHUKOM C
BO3MOXHOCTBIO TMOJKIIOUEHUS K ceTh «VHTepHeT» M oO0ecrneyeHbl JOCTYIOM B 3JIEKTPOHHYIO
nH()OPMaAIMOHHO-00Pa30BATENHHYIO CPE/ly YHUBEPCHUTETA.

VHuBepcurer  oOecrieyeH  HEOOXOJUMBIM  KOMIUIEKTOM  JIMLIEH3MOHHOTO U CBOOOJHO
pacmpocTpaHseMOro MpPOrpaMMHOTO OOECTIeUeHHs, B TOM YHCIE OTE€YECTBEHHOTO IMPOW3BOJACTBA (COCTaB
ompenensercss B pabouyMx mporpaMMax AUCHUIUIMH (MOAysed) UM TOJUIEKHT OOHOBJICHHUIO IPH
HEOOXOAMUMOCTH).

IIpu wucnonb3oBaHMM B 00pa3oBaTeIbHOM MpOLECCE TMEYAaTHBIX W3JaHUN, B YHHUBEPCUTETE
chopMupoBaH OMOTUOTEUHBIN (OHJI, YKOMIUIEKTOBAHHBII NMEYaTHBIMU U3JaHUSIMU U3 pacuera He MeHee 0,25
9K3EMIUISIpa KaXJI0T0 U3 M3/1aHul, YKa3aHHBIX B pab04YMX MporpaMMax JTUCHMILIHH (MOIyJei), mporpaMmMax
NPaKkTUK, Ha OJHOTO OOYYAIOIIETrocs W3 YHWCIa JIMI, OJHOBPEMEHHO OCBAHMBAIOIINX COOTBETCTBYIOIIYIO
JUCHUTUIMHY (MOZYJb), IPOXOISIINX COOTBETCTBYIOIIYIO IPAKTHKY.

OOyuaromumMcs oOecriedeH A0CTyn (yAaJeHHBbIH JIOCTYH), B TOM 4YHCIE€ B Cilydae NPUMEHEHUs
JJIEKTPOHHOTO  OOyuYeHHs, JUCTAHIMOHHBIX  00pa3oBaTENbHBIX  TEXHOJOTHH, K  COBPEMEHHBIM
npodeccHOHaTbHBIM 0a3aM JaHHBIX W HH()OPMAIMOHHBIM CIIPABOYHBIM CHCTEMaM, COCTaB KOTOPBIX
orpenensercs B pabo4yMx NporpaMMax JUCHMIUIMH (MOAy/led) M MOMJEKUT OOHOBIEHHUIO (TIpH
HEOOXOAMMOCTH).
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OOyvaromuecss W3 4YHCIAa WHBATUAOB W JIUI[ C OrPAaHMYEHHBIMA BO3MOXKHOCTSMHU 37J0POBbBS
0o0ecreunBarOTCs TIEYaTHHIMA U (WMJIM) DJICKTPOHHBIMH 00pa3oBaTelbHBIMH pecypcamMu B  (opmax,
aIaNTUPOBAHHBIX K OTPAHUYCHUSM UX 3I0POBBSL.

Jliia peanusanii OCHOBHOM 00pa30BaTeIbHON MPOrpaMMbl MOATOTOBKU OaKajJaBPOB HUCIIOJIb3YIOTCS
douaBpl yueOHOH, yuyeOHO-METOIUYECKOH, HAy4YHOH, MEePHUOJMYECKOW HAayYHO-TEXHHYECKOH JHUTEpaTyphl
Nudopmanmonno-o6udamoreunoro neatpa (MbIl) PXTY um. [I.1. MenaeneeBa u xkadenp, y4acTBYIOLIUX B
peanu3aiuu nporpaMmsl.

Nudopmanmonno-oubamoreunsrii  nentp PXTY wum.  J. M. MenneneeBa oOecreynBaer
UH(GOPMAaLIMOHHYIO MOJJICPIKKY peanuzanuu IPOrPaMMBl, COJICHCTBYET MOJITOTOBKE
BBICOKOKBAJIM()UIIMPOBAHHBIX  CIICIHAJIMCTOB, COBEPIICHCTBOBAHHIO y4eOHOro Tpolecca, Hay4HO-
HCCJIEIOBATENILCKOM  paboThl, CHOCOOCTBYET pa3BUTHIO MPOPECCHOHANBHON KYJIbTYphl OyayIlero
CIEIUAJINCTA.

UBIL] yauBepcuteTa obecrieunBaeT OOYYAIOIIMXCS OCHOBHOW Y4e€OHOH, y4eOHO-METOIUYECKOW H
HAYYHOH JUTEpaTypol, HEOOXOAMMOW JUIsl pea3alliid M KayeCTBEHHOTO OCBOEHHS OOyYaroIMMUCS IO
nporpamme 6akanaBpuata 00pa3oBaTEIbHOIO MpoLiecca Mo BCeM AUCHUILTMHAM, TpakTukaMm u [ TA ocHoBHOM
00pa30BaTeNbHON MPOTrpaMMbl TIOJITOTOBKU OaKaIaBpOB.

O6mwmit 06eM MHOTOOTpacaeBoro ¢houaa MBIl Ha 01.01.2022 coctaBisier 1 719 785 k3.

@®oHj yueOHOM U yuyeOHO-METOIUYECKON JIUTEPaTypbl YKOMILJIEKTOBAH ME€YaTHBIMU H3JAHUSIMH U3
pacueta He MeHee 0,25 9K3eMIUISIPOB KaXKA0T0 U3 U3JaHUI OCHOBHOI IUTEPaTyphl, IEPEYUCICHHON B pab0ounx
nporpamMmax JUCHHUIUIMH (MOAYJEH), MPakTHK, U He MeHee 0,25 AK3eMIUIIPOB IOMOJIHUTEIILHON JIUTEPATYPhI
Ha 1 oOyuarommxcs.

@oH/ OTOJHUTENBFHON JIUTEPATyphl BKIOYAET MOMHUMO YYE€OHOW JHTEpaTypsl OQHIHAIbHEIC,
CIpaBOYHO-OHOIMOrpaduueckre, Crenualn3upoBaHHbIe OTEUECTBEHHBIE U 3apYOEKHbIE TEPUOANYECKUE U
WH(GOPMAIMOHHBIC U3IaHHS.

NudopmaninoHHO-O0MOTNOTEYHBIN HEHTP 00ECIeYMBAET CAMOCTOSTEIbHYIO paboTy 00ydaromuxcs B
YUTAIBHBIX 3ajlaX, MPEIOCTaBIsAs IMIHPOKHI BHIOOp JIMTEPATYpHI MO aKTyaJIbHBIM HAIIPABICHUSAM, a TaKkKe
o0ecrneunBaeT I0CTYI K podeccnoHanbHbIM 0a3aM JaHHBIX, THPOPMAIIMOHHBIM, CIPABOYHBIM U IOMCKOBBIM
CUCTEMaM.

Kaxnpiii oOyuaromuiicss obecrieueH CBOOOAHBIM JOCTYIIOM M3 JII0OOH TOYKH, B KOTOPOH MMeeTcs
noctyn k cetu MHTepHeT, K 35eKTpoHHO-0u0aroreunoi cucteme (ObC) YHuBepcuteTa, KOTOpast COAEPKUT
pa3inyHble U3JaHUS [0 OCHOBHBIM H3Y4aeMbIM JUCIUIUIMHAM W CHOPMHUPOBAaHA IO COTJIACOBAHHIO C
npaBooOIaAaTeNIIMU YI€OHOM U y4eOHO-METOIMUECKON JTUTEPATYPHI.

Jlns Oonee MOJHOTO M ONEPATUBHOIO CHPAaBOYHO-OMONIMOrpaguueckoro M HHPOPMALUOHHOTO
oOcnyxuBanus B IBL] peanuzoBana TeXHOJIOTHS AJIEKTPOHHOM JOCTaBKU JOKYMEHTOB.

DJIeKTPOHHBbIE HH(OPMALMOHHBIE PECYPCHI, HCOJIb3yeMble B MpoLiecce 00y4eHust

PexBH3HTHI 10roBOpa XapakrepucTuka
JeKTponHbIii (HOMSp, AaTa 3aKII0eHHs, CPOK OndamoreyHoro oujaa,
Ne pecype AeHCTBHS), CCHIIIKA HA CAUT AOCTYII K KOTOPOMY
IBC, cymma norosopa, npeaocTaBsercs
KOJIMYECTBO KJII0Yel JA0TOBOPOM
1 DIIEKTPOHHO- [IpuHaIeKHOCTE — CTOPOHHSIA Komnexnnn: «Xumus» - u3a-
onbIuoTeyHast PexBusuthl norosopa — 000 Ba HOT, «Xumusy» - n3n-sa
cucrema (ObC) «M3narenbctBo «JIaHb» Jlaboparopus 3HaHUIH,
«JIAHb» Horosop ot 26.09.2021 «Xumusa» - u3a-sa «JIAHDby,
Ne 33.03-P-3.1-3824/2021 «Xumusin-KHUTY
(KazaHckuii HaIlmoOHaILHBIN
Cymma norosopa — 498445-10 HCCIICIOBATEIILCKHIMA
TEXHOJIOTUYECKHI
C 26.09.2021 mo 25.09.2022 YHUBEPCUTET), «XUMHUS» -
n3a-sa GUSMATIIAT»,
«MuadbopmaTukay - u3a-Ba
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Jorosop ot 26.09.2022 Ne 33.03-
P-3.1-5182/2022.

CymmMma noroBopa — 569396-06

C 26.09.2022 no 25.09.2023
Ccruika Ha caiit 9bC —
http://e.lanbook.com

KonnuectBo kitoueit — noctyn
JUTSL 3apETUCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ mo6oro
KOMIIbIOTEpA.

VY naneHHblid 1OCTYH TOCIE
IIEPCOHAIBHON PETUCTPALUU Ha
caiite OBbC.

«JIAHby, «ndpopmaruka»-
HanmonansHbiit OTKpBITHINA
Yuusepcurer « MHTYHWUT»,
«H)XEeHEepHO-TEXHUYECKUE
Haykm» - u3a-sa «JIAHbDb»,
«TeopeTnueckass MEXaHUKa
- m3a-Ba «JIAHbBb»,
DKOHOMHKA U MEHEIKMEHT
- u3n-Ba JlamkoB u K., a
TaKXe OTIEJIbHBIC U3/IaHUS B
COOTBETCTBUH C [loroBopom.

[IpuHaIeKHOCTh — CTOPOHHSIS
PexBusutsl goropopa — OO0
«3marenbcTBo «JIaHb)
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98
C 26.09.2021 o 25.09.2022

Horosop ot 26.09.2022 Ne 33.03-
P-3.1-5181/2022.

Cymma noroBopa — 374384-40
C 26.09.2022 no 25.09.2023

Ccrinka Ha cant ObC —
http://e.lanbook.com

KonngecTBo Kiroueit — 1oCTym
JUTSI 3apeTrUCTPUPOBAHHBIX
nosp3oBareneit PXTY ¢ moboro
KOMIIbIOTEpA.

YV naneHHslil 10CTYI MOCTe
MEePCOHANBHON PETUCTPAIIUU HA
caiite OBC.

Konnexuun: «Xumusay - u3-
Ba HOT, «Xumusy - n3n-sa
Jlaboparopus 3HAHHUIA,
«XUMUMD) -

KHUTY (Ka3zanckuit
HallMOHAJIbHBIN
HCCIIeI0BATSIbCKUM
TEXHOJIOTHYSCKHI
YHUBEPCUTET), «XUMUS» -
n3a-sa DUSMATIIUT»,
«udpopmarukay -
Hanmonansubiit OTKpBITHIN
VYuusepcurer « MHTYUT»,
DKOHOMUKA U MEHEIDKMEHT
- u3n-Ba JlamkoB u K., a
TaKk)Ke OTACIbHBIC U3AAHUS
W3 KOJUIEKLIMI APYTUX
HU3]1aTEeILCTB B COOTBETCTBUH
¢ JloroBopom.

[IpuHa IeKHOCTh — CTOPOHHSIS
PexBuzutsl noroopa — OO0
«M3parenpcTBO «JIaHb»
Horosop ot 26.09.2021

Ne 33.03-P-3.1-3825/2021

Cymma norosopa — 283744-98

C 26.09.2021 no 25.09.2022

«Xumusa» - u3a-sa «JIAHDby,
«Muadpopmatukay - 3a-Ba
«JIAHb», «HxenepHoO-
TEXHUYECKUE HAYKW) - U3
Ba «JIAHbY,
«TeopeTnueckass MEXaHUKa
- m3n-Ba «JIAHbB»,
«Pusnkay - u31-Ba
«JIAHb», a Taxxke
OTJICJIbHEIC U3JaHHS U3
JIPYTUX KOJUIEKIIUI
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Ccouika Ha cait 9bC —
http://e.lanbook.com

KonuuectBo kiroueit — noctyn
JUTS1 3apErUCTPUPOBAHHBIX
nojb3oBateiied PXTY ¢ mo6oro
KOMIIbIOTEpA.

VY naneHHbli 1OCTYH TOCIE
IIEPCOHAIBHON PETUCTPALUU Ha
caiite OBbC.

n3gareascTBa «JIAHDBY B

COOTBETCTBUU ¢ [[oroBopoM.

ONEKTPOHHO - [TpuHaaneXxHOCTh — COOCTBEHHAsI | DJIEKTPOHHbBIE BEPCUU
OuoOIIMoTeYHAS PXTY. Y4eOHBIX ¥ HAYYHBIX
cucreMa MBI u3nanuii asTopoB PXTY
PXTY um. Ccbuika Ha caiit ObC — o BceM OOII.
J.U. Menpneneesa | http://lib.muctr.ru/
(ra 6aze ABC
«Hpbucy) Hoctyn juis mone3oBarenen

PXTY c m060ro KoMIiproTepa
Nndpopmannonno- | [IpuHanie:xHOCTb CTOPOHHSIS. OnekTpoHHas 6ubIMoTEKa
CIpaBOYHas PexBusutel kouTpakta — OO0 HOPMAaTHUBHO-TEXHUYECKUX
cucremMa «MHDOOPMITPOEKT-Lentp» u3nanuii. Conepxut Oosee
«TEXODKCIIEPT» 40000 HanMoOHAJIBbHBIX
«Hopwmsl, npaBuna, | Kontpakt ot 24.12.2021 crangapros u ap. HT/]
CTaH1apThI 216-2775A/2021
Poccun».

Cymma norosopa — 887 604-00

C 01.01.2022 o 31.12.2022

Ccbuika Ha caiit ObC —

http://reforma.kodeks.ru/reforma/

Kommgectso kimogeii — 10

JIMLIEH3UM + JIOKaJbHBINA JOCTYI C

koMnbroTepoB MBLI.
OneKTpoHHas IIpuHauIeKHOCTD — CTOPOHHSA B OB/l noctynHsl
O6ubanoreka PexBusutel norosopa — ®I'bY AIIEKTPOHHBIE BEPCUU
JuccepTanun PI'b auccepranui Poccuiickon
(OB PI'b) Horosop ot 23.04.2021 l'ocynmapcTBenHOM

Ne 33.03-P-2.0-23269/2021 OMOIMOTEKH:

¢ 1998 rona — no
Cymma norosopa — 398 840-00 CIEUUATILHOCTSIM:

C 23.04.2021 no 22.04.2022

Ccpuika Ha caiit 9bC —
http://diss.rsl.ru

Komnuectso kmroueit — 10
nuuen3ui + pacnevyarka B UBLI.

«IKOHOMUYECKUE HAYKW,
«fOpuanueckue HayKn»,
«Ilegarornueckre HayKu» 1
«IIcuxonornyeckue HaAyKu»;
¢ 2004 rona - mo BceM
CIELUATBHOCTSIM, KpOME
MEIUIIMHBI U apMaIuu;

¢ 2007 rona - o BceM
CHENHUAILHOCTSM, BKJIFOUAst
paboThI IO METUITUHE U
dhapmanuu.
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b1l BUHUTU PAH

IIpuHaUIeKHOCTE — CTOPOHHSA
PexBusutsl norosopa- BUHUTU
PAH

Horosop ot 20.04.2022

Ne 33.03-P-3.1-4426/2022

Cymma norosopa - 100 000-00
C 20.04.2022 o 19.04.2023

CcbUIKa Ha CalT —
http://www.viniti.ru/

KonngecTBo Katoueh —
JIOKQJIBHBIN AOCTYII JJIs1
noap3oBateiieit PXTY B UBL]
PXTY.

Kpynueiimas B Poccuu 6a3
JTAHHBIX 110 €CTECTBEHHBIM,
TOYHBIM M TEXHHYECKUM
HaykaMm. Bkirouaet
Marepuaiibl P2K
(PedbepaTuBHOTO XKypHasa)
BUHUTU ¢ 1981 r. O0wmwmii
00beM B[ — 6oitee 28 MiTH.
JIOKyMEHTOB

Hayuno- [TprHaAnEXHOCTD — CTOPOHHSS Hayunas snexTpoHHas
AJIEKTPOHHAS PexBu3uTel 10roBopa — oubmmnorexka eLIBRARY.RU
6ubnuoreka 00O Hayunas 3neKkTpoHHas — 3TO KpYNHEHIINH
«eLibrary.ru» oubnmoreka, poccuiickuii
Horosop ot 24.12.2021 nH(pOpMaIMOHHO-
Ne SU-364/2021/33.03-P-3.1- AHAIIMTHYCCKUI TIOpTAJl B
4085/2021 00nacTu HayKu, TEXHOJIOTHUH,
MEAULMHBI 1 00pa30BaHus,
Cymma norosopa — 1 309 275-00 | comepskamuii pedepatsl u
IIOJIHbIE TEKCThI Oosee 29
C01.01.2022 o 31.12.2022 MJIH Hay4YHbIX CTaTed U
nyOnuKanuii, B TOM 4ncie
Ccbulka Ha cailT — AJIEKTPOHHBIE BepcuH Ooee
http://elibrary.ru 5600 poccuiicKUX HAYYHO-
TEXHUYECKHX JKYPHAJIOB.
KonnuecTBo Kinroueit — 10CcTym
14 noab3oBareiier PXTY mo IP-
ajzipecaM HEOrpaHUYEH.
VY najneHHslid JOCTYII IIOCIIE
MEePCOHAJILHOW PEruCTpaluy Ha
caiite HOb.
CrnpaBouHo- IIpuHauIeKHOCTE — CTOPOHHSA I'apanT — cipaBo4HoO-

IIPaBOBasl CUCTEMA
I'apanT»

Kontpakr ot 27.12.2021
Ne 215-27425A/2021

Cymma koHTpakTa 680 580-00
C 01.01.2022 o 31.12.2022

CchlIKa Ha CalT —
http://www.garant.ru/

KonuuecTBo kiroueit — foctyn
g moab3oBareiied PXTY mo IP-
aJpecaM HEOTrpaHUYEH

IIPaBOBasl CUCTEMA 110
3aKOHOJATEIbCTBY
Poccutickoii ®enepanuu.

DJIEKTPOHHO-
OouodIMoTeYHas

IIpuHaIeKHOCTD — CTOPOHHSIA

DneKTpoHHass OuOIMoTeKa
BKrouaeT 6osee 5000
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cucreMa «DNEKTPOHHOE U3/1aTEIILCTBO HAUMEHOBAHHUI YUeOHHKOB U
W3aTeIb6CTBA IOPAMNT» y4eOHBIX TTOCOOUH IO BCEM
«FOPAUT» [Horosop ot 16.03.2022 OTpacisiM 3HaHUU JJIs BCEX
Ne 33.03-J1-3.1-4377/2022 YpOBHEH
npodeCcCHOHATBLHOTO
Cymma norosopa — 478 304.00 00pa3oBaHMs OT BEAYIINX
HAYYHBIX IIKOJ C
C 16.03.2022 o 15.03.2023 cobioieHreM TpeboBaHU
HOBbIX PI'OCoB.
Ccouika Ha caiit — https://biblio-
online.ru/
KonnyecTBo Kiroyeit — 10CTyn
JUTSL 3aperUCTPUPOBAHHBIX
nosab3oBareneil PXTY ¢ moboro
KOMIIBIOTEPA.
YV naneHHslil 1O0CTYI MOCTe
MEePCOHAIBHON PETUCTPAIIUU HA
caiite ObC.

9 DNEeKTPOHHO- [TpuHa1IEKHOCTH — CTOPOHHSAS KommuiexkT u3panuid,
OoubnmmoreyHas 00O «lonurexpecype» BXOJSALINX B 0a3y JaHHBIX
cucrema Horosop ot 16.03.2022 «DneKTpoHHas 6ubIuoTeKa
«Koncynprant Ne 33.03-P-3.1-4375/2022 TexHn4Yeckoro BY3ay.
CTYJCHTa»

Cymma norosopa — 258 488 - 00
C 16.03.2022 o 15.03.2023
Cchlnka Ha calT —
http://www.studentlibrary.ru
KonungecTBo kimtodel — 1ocTyn
JUTSL 3apETUCTPUPOBAHHBIX
nosab3oBareneil PXTY c moboro
KOMITBIOTEPA.

VY najneHHslid JOCTYII IIOCIIE
MEePCOHAJILHOW PEruCTpaluy Ha
caiite OBC.

10 DIEeKTPOHHO- [IpuHaIeKHOCTH — CTOPOHHSIS Konnexuus uzganmit
6ubnuoreyHas 000 «3HAHNYM», y4eOHUKOB U Y4E€OHBIX
cucrema Horosop ot 06.04.2022 OCOOMH 10 pa3IuYHbIM
«ZNANIUM.COM | Ne 48 56¢/33.03-P-3.1-4378/2022 | oTpaciisam 3HaHUH 1S BCeX

»

Cymma norosopa — 31 500-00
C 06.04.2022 o 05.04.2023

CchbUIKa Ha CaiT —
https://znanium.com/

KonugecTBo Kiroueit - ToCTym Jiist
3apETUCTPUPOBAHHBIX
nons3oBateiieiit PXTY c¢ moboro
KOMIIBIOTEPA.

YPOBHEM
npo¢ecCHuOHaIBLHOTO
o0pa3zoBaHwUsI.
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11 Wndpopmanmonno- | [IpuHaIe:KHOCTh — CTOPOHHSS CucremaTtuszanus,

aHAIUTHYECKAst 000 «Hay4unas snexkTpoHHas KOPPEKTUPOBKA MPOQHUIICH
cucreMma Science Ooubnmorexa» yueHsix PXTVY u
Index YHHUBEPCHUTETA B I[EJIOM.
[Horosop ot 11.04.2022 Ananu3 my0IUKaruoOHHOMN
Ne 33.03-J1-3.1-4376/2022 AKTUBHOCTH COTPYIHUKOB
YHHUBEPCHUTETA.

Cymma norosopa — 108 000-00
C 11.04.2022 o 10.04.2023

CcpUIKa Ha CaiT —
http://elibrary.ru

KonnuecTBo KiIrouen —
JIOKQJIBHBIN AOCTYII JJIs
corpynuukoB MBI,

Becrinarabie apXUBHBIC KOJUICKIIMH, TPHOOpEeTeHHBIe MUHOOPHAYKH IJIs BY30B.

Apxus Usparenscrsa American Association for the Advancement of Science.ITaker «Science Classicy
1880-1996

Apxus M3pareascrea Annual Reviews. ITaker «Full Collection» 1932-2005

Apxus uzparenscrsa Macturyra dusuku (Benukoopuranus). [Taker «Historical Archive 1874-1999»
¢ IIEPBOI0 BBHIMYCKA KAYKJIO0ro KypHaua mo 1999, 1874-1999

Apxus uznarenscrsa Nature Publishing Group. ITaker «Nature» ¢ IepBOro BEIIYCKa IEPBOr0 HOMEpa
o 2010, 1869-2010

Apxus m3marenscrBa Oxford University Press. ITaker «Archive Complete» ¢ mepBoro BBIITYCKa
KaKJ10r0 skypHazia 1mo 1995, 1849-1995

Apxus m3aarennsctBa Sage. [Taker «2010 SAGE Deep Backfile Package» ¢ mepBoro BelTycka Kaxa0ro
KypHaia mo 1998, 1890-1998

Apxus m3nparensctsa Taylor & Francis. Full Online Journal Archives. ¢ mepBoro BBEITYCKa KaXJIOTO
KypHasa mo 1996, 1798-1997

Apxus usnareascrsa Cambridge University Press. ITaker «Cambridge Journals Digital Archive
(CJDA)» ¢ mmepBOoro BBITYCKa Ka)Xa0ro skypHana mo 2011, 1827-2011

ApxuB xypHanoB Koponesckoro xumuyeckoro oomrecrsa(RSC). 1841-2007

ApXUB KOJUICKIIUH XYPHAIOB AMepUKaHCKOro reodusndeckoro corwsa (AGU), npemocTaBisieMblid
m3garensctBoM Wiley Subscription Services, Inc. 1896-1996

becninatubie ounnanbHbie OTKPHITHIE pecypchl IHTepHET:

1. Directory of Open Access Journals (DOAJ) http://doaj.org/

Pecypc o6benunsier 6onee 10000 HaydHBIX >KypHAJIOB MO Pa3IMYHBIM OTpacisiM 3HaHUH (Okoso 2
MUJUTHOHOB cTateit) u3zl34 ctpan mupa.

2. Directory of Open Access Books (DOAB) https://www.doabooks.org/

B 06aze pasmemeno 6osiee 3000 KHMI MO Pa3TUYHBIM OTPACHIAM 3HAHWUU, MPEJOCTaBIEHHBIX 122
HAyYHBIMH W3]1aTEIbCTBAMH.

3. BioMed Central https://www.biomedcentral.com/

baza pganubix BrmtouaeT Oonee 300 pemeH3UPYEMBIX KYpPHAJIOB MO OWOMEIUIIMHE, METUIIMHE W
€CTECTBEHHBIM HaykaM. Bce cTaThu, pa3MerieHHbIe B 0a3e, HaXOASTCs B CBOOOTHOM JIOCTYTIE.

4. DnekTpoHHbIN pecypce arXiv https://arxiv.org/

Kpymnueiinmmm OecriaTHBI apXUB AJIEKTPOHHBIX HAYYHBIX MYOJIMKauid 1o pasaenaM (U3HKH,
MaTeMaTHKH, WHHOPMATHKH, MEXaHUKH, aCTPOHOMHH W Ouoyioruu. MiMeeTcs MmMoApOOHBIN TeMaTHUeCKHN
KaTajor ¥ BO3MOXHOCTh TIOUCKA CTATEH M0 MHOXKECTBY KPUTEPUEB.

5. Komnexrus sxxypaanos MDPI AG http://www.mdpi.com/

MHOTOUCUMIUIMHAPHBIA  IIUPPOBON  M3MATENbCKUN  pecypce, sBIsfeTcs IUIarhopMon  ams
peLeH3UpYyEeMBIX Hay4YHBIX JKYpHAJIOB OTKpbITOro nocryna, uznaroumxcs MDPI AG (bazens, 1lIseitnapus).

139



http://elibrary.ru/
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/2490906
http://arch.neicon.ru/xmlui/handle/123456789/1391849
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1737046
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1947637
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/1417890
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/2757634
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/1563997
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/905824
http://arch.neicon.ru/xmlui/handle/123456789/4752274
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://arch.neicon.ru/xmlui/handle/123456789/4674300
http://doaj.org/
https://www.doabooks.org/
https://www.biomedcentral.com/
https://arxiv.org/
http://www.mdpi.com/

N3narenspctBo BhimyckaeT 6onee 120 pazHOOOPa3HBIX 3JIEKTPOHHBIX JKYPHAJIOB, HAXOISIIUXCS B OTKPBITOM
JOCTYTIE.

6. W3natenbcTBO ¢ OTKphIThIM qoctynoM InTech http://www.intechopen.com/

[TepBoe u KkpyIHEiiIee B MUPE U31aTEIbCTBO, MyOJIHUKYIOIIEe KHUTH B OTKPBITOM J0CTYyIIEe, 0Kos10 2500
Hay4yHBbIX u3naHuil. OCHOBHas TeMaTW4ecKas HaNpaBlIEHHOCTh - (PU3WYECKUE M TEXHUYCCKUE HAYKH,
TEXHOJIOTHH, MEUIIMHCKIE HAYKH, HAYKU O KU3HH.

7. basa nannbix xumudeckux coequnennit ChemSpider http://www.chemspider.com/

ChemSpider — ato GecmatHas XuMHUYecKas 0asa JaHHBIX, [PEIOCTABIIAIONAs OBICTPBIA JTOCTYI K
Oosee yeM 28 MIIIMOHAM CTPYKTYpP, CBOWCTB M COOTBETCTBEHHOW HH(popmamuu. Pecypc mpuHamiexuT
Koponesckomy xumnueckomy obmectBy Bennkoopuranuu (Royal Society of Chemistry).

8. Komnekmus sxypaanoB PLOS ONE http://journals.plos.org/plosone/

PLOS ONE — xosiekuus )XypHaJlIOB, B KOTOPBIX ITYOJUKYIOTCS OTYETHl O HOBBIX MCCIIEJIOBaHHAX B
00JacTH eCTECTBEHHBIX HAyK U MeAUIMHBL. Bee xypHalibl pa3Meniensl B cBoOogHOM qoctyie (Open Access),
BCE€ CTaThU MPOXOAT CTPOroe HAYyYHOE PEIICH3UPOBAHUE.

9. US Patent and Trademark Office (USPTO) http://www.uspto.gov/

BenomcTBo mo marentam u toBapHbiM 3Hakam CHIA — USPTO — mnpenoctaBnsier cBOOOIHBINM
JOCTYN K aMEpUKAHCKHUM IMaTeHTaM, onyonukoBaHHbIM ¢ 1976 r. [lo HacTosIiee BpeMs.

10.  Espacenet - European Patent Office (EPO) http://worldwide.espacenet.com/

[Tatentsl (1100 maTeHTHbIE 3asBKU) Oonee 50 HAMOHAIBHBIX M HECKOJIBKHUX MEXIYHApPOIHBIX
MaTEHTHBIX 0I0pO, B TOM 4ucIie nmociaHbie TeKCThl narenToB CIIA, Poccuun, ®panuuu, Anonun u mp.

11. denepanbHbIi UHCTUTYT MIPOMBILIUIEHHOU COOCTBEHHOCTH (DUIIC)
http://www1.fips.ru/wps/wcm/connect/content_ru/ru

Nudopmanuonnsie pecypest GUIIC cBobomHOrO HocTyMA:

- OnektpoHHbIe OroiueTenu. M3o6perenus. [lonesnpie Mmoaeny.

- OTKpBITHIE peecTPbl POCCUNCKUX N300PETEHUI U 3aIBOK Ha U300peTEHUSI.

- Pedepatsl poccuiickux maTeHTHBIX TOKYMEHTOB 3a 1994-2016 rr.

- [TonHbIE TEKCTBI POCCUMCKHX TMATEHTHBIX JOKYMEHTOB M3 IMOCIETHEr0 OQHUIMAILHOTO
OroseTeHs.

6.3 TpeGoBanus k kagpoBbIM ycjaoBusaM peaauszanun QOII 6akanaBpuara

Peanuzanus OOII 6akanaBpuara o0ecrieunBaeTcs Ne1arorndeckuMu pabOTHUKaMHM YHUBEPCUTETA, a
TaKXe JHUIaMu, IpuBIeKaeMbIMU K peanu3anuu OOIT OakanaBpuara Ha HHBIX YCIOBHSIX.

KBanuduxanus nenarornueckux paOOTHUKOB YHUBEPCHTETAa COOTBETCTBYET KBaJIM(PUKAIIMOHHBIM
TpeOOBaHUAM, YKa3aHHBIM B KBAIM(UKALMOHHBIX CIIPABOYHUKAX U (MIIH) IPOpECCHOHATIBHBIX CTaHIapTaXx.

He menee 70 npoyenmos 4MCIEHHOCTU NE€JarOTMYECKUX PaOOTHUKOB YHUBEPCUTETA, YUACTBYIOIINX
B peanu3anuu OOII 6akanaBpuara, 1 JIML, NpUBJIeKaeMbIX YyHUBepcUTeTOM K peanu3zauuu OOII 6akanaBpuara
Ha MHBIX YCIOBHUSX (UCXOAS M3 KOJMYECTBA 3aMEIIAEMbIX CTaBOK, NMPUBEJCHHOIO K LEIOYHCIECHHBIM
3HA4YeHUsIM), BeyT HAyYHYI0, y4eOHO-METOJUUECKYI0 U (WJIM) MPaKTHYECKYI0 paboTy, COOTBETCTBYIOILYIO
npoduITIo IpernoaaBaeMoi AUCUUTIINHBI (MOIYJIS).

He menee 5 npoyenmog YMCICHHOCTH MEarOrMYECKUX paOOTHUKOB YHUBEPCUTETA, YUACTBYIOLINX B
peanmzanuu OOII OakanaBpuara, U ML, IPUBJIEKAEMbIX YHUBepcuTeToM K peanuzanuu OOl 6akanaBpuara
Ha MHBIX YCIOBHUAX (UCXOAS M3 KOJMYECTBA 3aMEIIAEMbIX CTaBOK, NPUBEJEHHOIO K LEIOYHCIECHHBIM
3HAUEHUSIM), SIBIISIOTCA PYKOBOJIUTEISIMH U (UIM) paOOTHUKAMHM WHBIX OpPraHu3aluid, OCYIECTBISIOIIMMHU
TPYAOBYIO  JEATEIBHOCTh B  MpOo(ecCHOHANBbHOW cdepe, COOTBETCTBYIOIIEH mpodeccHoHanbHOMI
NEeSTeIbHOCTH, K KOTOPOU TOTOBSITCS BBIITYCKHUKH (MMEIOT CTa)K paboThI B JaHHOM NpodeccroHallbHO chepe
He MeHee 3 JieT).

He menee 60 npouenmoeé 4YUCICHHOCTH NEJAarorHYeCKMX paOOTHHKOB YHUBEPCUTETAa W JIMII,
NpUBJIEKaeMbIX K 00pa30BaTeIbHOM AESITETbHOCTH YHUBEPCUTETA HA MHBIX YCIOBUAX (MCXO/Is U3 KOJIMYECTBA
3aMeIaEMbIX CTaBOK, MPUBEJECHHOIO K II€JIOUHCICHHBIM 3HaYeHHSIM ), UMEIOT YUEHYIO CTEIeHb (B TOM YHCIIe
YUEHYIO CTETIEeHb, ITOJyYeHHYI0 B IHOCTPAaHHOM T'OCyJJapcTBe U Ipu3HaBaemylto B Poccuiickoit deneparyn) u
(wnn) yueHoe 3BaHHWE (B TOM YHCIE Yy4YE€HOE 3BaHHE, IMOJIYyYEHHOE B HMHOCTPAHHOM TOCYIapCTBE U
npusHaBaemoe B Poccuiickoit @enepanun).
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6.4 TpeOoBanus k puHaHCOBBIM ycaoBusM peasnzanuu QOII 6akanaspuara

OdunancoBoe obecneuenue peanusanuu OOIl GakamaBpuaTa OCYIIECTBISETCS B 00beME HE HUXKE
3HAYeHWH 0a30BBIX HOPMATHUBHBIX 3aTpaT Ha OKa3aHWE TOCYIApCTBEHHBIX YCIYr TIO pealu3aliu
o0pa3oBaTeNbHBIX MpPOrpaMM BBICHIETO 00pa3oBaHUS — TMporpamMMm OakajaBpuata W 3HAYCHUM
KOPPEKTHPYIOMINX K03()UImeHToB K 0a30BBIM HOPMAaTHBAM 3aTpart, ONpeaesieMblX MUHHCTEPCTBOM HAYKH
U BbIcIIero oopaszoBanus Poccuiickoit denepanuu.

6.5 TpeOGoBaHus K NPUMEHsIEMbIM MEeXaHU3MaM OLIEHKH KayecTBa 00pa30BaTeJIbHOM eI TeJIbHOCTH U
noAroroBky odyyaromuxcs no OOII dakanaspuara

KagectBo 00pa3oBaTesibHOM AEATENBHOCTH M TOATroToBKM oOywarommuxcs OOIl OakanaBpuara
OTpezieNiieTCss B paMKaX CHUCTEMbl BHYTPEHHEH OLIEHKH, a TaK)K€ CUCTEMbl BHEIIHEH OIICHKH, B KOTOPOM
YHHUBEPCHUTET IPUHUMAET y4acTHe Ha T0OpPOBOJILHON OCHOBE.

B nensix coBepmencroBanus OOII 6akanaBpuaTa npy NpoBEICHUN PETYJISIPHON BHYTPEHHEH OIICHKU
KadyecTBa 00pa30oBaTeIbHOM IEATENFHOCTH U MOAT0TOBKM oOy4aronuxcs mo OOII 6akanaBpuaTa npuBiIeKaeT
paboronareneid U (WIM) MX OOBEIWHEHUS, MHBIX HOPUAMYCCKUX M (WiIH) (U3HMYECKUX JIMI, BKIFOYAs
NeIarOrMYecKiX padOTHUKOB YHUBEPCUTETA.

B pamkax BHyTpeHHEHl CHCTeMbl OIIEHKM KauyecTBa oOpaszoBareibHON nestenbHocTH 1o OOII
OakanaBpuaTa OOy4arOUIMMCS TNPEJOCTABISAETCS BO3MOXKHOCTH OLCHMBAHUS YCJIOBMM, COJEp)KaHUS,
OpraHM3ali U KadecTBa 0O0pa30BaTEIBHOrO MpoIlecca B IEJIOM U OTAEIbHBIX AUCHUILINH (MOIyJei) u
NPaKTHUK.

Buemnsis onieHKa kauecTBa 00pa3oBaTeNIbHOM JAESATENFHOCTH 10 MporpaMMe OakamaBpuara B paMKax
IpOIEeTyphl TOCYJAPCTBEHHON aKKPEIUTAIIMK OCYIIECTBIISICTCS C IEIbI0 TOIATBEPIKICHHS COOTBETCTBUS
00pa3oBaTenbHOI 1eATeNbHOCTH 10 porpamme OakanaBpuara TpedoBanusm GI'OC BO.

BHemHss oleHka kauecTBa 00pa30BaTENIbHOMN EATENIBHOCTH U MOATOTOBKU oOyudaromuxcs no OOII
OakanaBpuaTa MOMET OCYHIECTBIATHCA B paMkKax MpodecCHOHATbHO-00IIECTBEHHON aKKpeIUuTaIuH,
IPOBOIUMON paboTONATENSAMU, X 00BETMHEHUSAMH, a TAK)KE YIIOJTHOMOYEHHBIMUA UMHU OPTaHU3AIUSIMH, B TOM
YHClie WHOCTPAHHBIMH OpTraHU3alUSIMH, JTUOO aBTOPU30BAHHBIMHU HAIIMOHAJIBHBIMU MPOQECcCCHOHAIBHO-
OOIIECTBEHHBIMH OpPTaHU3AIMSIMU, BXOSIINMH B MEXKIYHAPOIHBIE CTPYKTYPHI, C IENBIO MPH3HAHMS Ka4eCTBa
U YpOBHS MOJTOTOBKH BBIITYCKHHUKOB OTBEYAIOIIMMHU TPeOOBAHUSAM NMPO(ECCHOHAIBHBIX CTaHAAPTOB (IIpU
HaJIM4YuM) U (WIn) TpeOOBaHUSAM PBIHKA TPpyAa K CIIEMATUCTaM COOTBETCTBYIOIIETO MPO(UIIS.

7 HOPMATUBHO-METOANUYECKOE OBECIIEYEHUE CUCTEMbBI OHEHKU KAYECTBA
OCBOEHMSA OBYYAIOIIUMUCH ITPOI'PAMMBI BAKAJTABPUATA

B cootserctBun ¢ ®I'OC BO 3++ no nanpasnenuto noarorosku 22.03.01 Marepunanosenenue u
TEeXHOJIOTUM MAaTepHaJIOB OIleHKa KauecTBa ocBoeHus oOyuarommmucs OOIl GakanmaBpuara BKIIOYAET
TEKYILUI KOHTPOJIb YCIIEBAEMOCTH, MPOMEXYTOUHYI0 aTTecTaruio u ['MA obyqaromuxcs.

HopMmaTtuBHO-MeTOIMUECKOE OOecreueHne TEeKYIEro KOHTPOJISl YCIEBAa€MOCTH, IPOMEXYTOUYHOM
arrectauuu U I'MA ob6yuaronmuxcs no OOII 6akanaBpuara ocyuiectsisiercs B cootBerctBuu ¢ I'OC BO
3++ ¥ NTOKaJIbHBIMU HOPMAaTUBHBIMU aKTaMU YHUBEPCHUTETA.

Texywuil KOHMPOLb, NPOMENUCYMOYHASA AMMeCmayus U ammecmayuoHHble UCHbIMAHUA UMO2060U
(ecocyoapcmeennoii umozeogoti) ammecmayuu evinycknukos OOII baxanaspuama

Texkymuii KOHTPOJb W TNPOMEXKYTOUHAs arTecTalds IO BCeM BUAAM Yy4eOHOW AeaTelnbHOCTH
00y4aromuxcsi OCYIIECTBIISIETCS B COOTBETCTBUHM ¢ TpeboBaHusiMH [loyiokeHHsT O peHTHHIOBOM cucTeme
OLIGHKM KauecTBa yueOHOW pabotbl cryaeHtoB B PXTY um. JI.LW. MenzneneeBa, MpUHATOrO pelIEHUEM
VYuenoro cosera PXTY wum. [I.UN. Menneneea ot 26.02.2020, npotokon Ne 8, BBEIEHHOTO B JIE€MCTBUE
npukazoM pekropa PXTY um. J[.. Menneneesa ot 20.03.2020 Ne 27 O/1.

Texymuii KOHTpOJIb YCHEBAEMOCTH OOY4YalOIIMXCS OOECHeurnBaeT OLEHKY YPOBHS OCBOCHHUS
JMCLIUIUIMH, IPOXOX/IEHUS NMPaKTHK, BhimoHeHus: BKP u npoBoauTcs npenoaasareneM Ha 11000M U3 BUJIOB
yUeOHBIX 3aHATHH. O0A3amenbHoll cOCMAasnAIOuell MeKyu|e20 KOHMPOas YCneeaemocmu A6J1Aemca yuem
npenooasamenamu nocewyaemMocmu y4eOHvlX 3anamuii ooyuarowjumuca. 1lo pesynprataM TEKyLIETO
KOHTPOJISI yCIIEBAEMOCTH TPH pa3a B CEMECTp ISl BCEX KYpCOB IO BCEM JUCUUIUIMHAM MPOBOAUTCS
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aTTecTanus 00yJaromuxcs.

[IpomexyTouHas aTTecTalus IpOBOAUTCS B (hOpME 3K3aMEHOB, 3a4E€TOB C OLIEHKOI 1 3a4E€TOB JIJIsl BCEX
KypCOB IO AMCUUIUIMHAM U MPaKTHKaM, IPEAYCMOTPEHHBIM y4eOHBIM IJIaHOM. Pe3ynbTaTsl cjaun 3a4eToB
OLICHUBAIOTCS Ha «3aUYTEHO», «HE 3aYTEHOY»; 3a4€TOB C OLIEHKON M 3K3aMEHOB — HA «OTJIMYHO», «XOPOIIO»,
«YZAOBIIETBOPUTEIBHO», HEYAOBIECTBOPUTEIBHOY.

[Ipu ocBoenuu Hactosmerr OOII OGakanaBpuara M3ydeHUE YaCTH TUCIMIUIMH MOXKET OBITh 3aMEHEHO
Ha OHJIAWH-KYPCHI, TPU YCIOBHUHU, YTO B pE3yJbTaTe OCBOCHUS OHJAMH-Kypca (OPMHUPYIOTCS TE XKe
KOMIETEHIIMH (4aCTU KOMIIETEHIMI), YTO U B paMKaX yKa3aHHBIX TUCHUILIMH. OHIaliH-KypC HOJKEH ObITh
BbIOpaH U peaqn3oBaH B cOOTBeTCTBUHU C IlonokeHneM o 3aueTe pe3yiabTaToOB OCBOCHHSI OTKPBITHIX OHJIAH-
KYpCOB, peaiu3yeMbix oOpazoBareibHbiMU opranuzanusmu, B PXTY um. J[.M. Menneneesa, npuHsTOro
pemienuem Yuenoro coBera PXTY um. JI.. Menneneea ot 27.03.2020, nmpotokon Ne 9, BBeeHHOroO B
neiicreue npukasoM pekropa PXTY um. JI.1. Menaeneesa ot 27.03.2020 Ne 29 O/I.

I'MA ocymecTBisiercs B COOTBETCTBHHM € TpeOoBaHusiMU [lonokeHus O MOpSAKE HPOBEACHUS
rOCyJapCTBEHHOH HTOTOBOM aTTeCTalMd 1O 00pa3oBaTENbHBIM IPOTrpaMMaM BBICHIETO OOpa30BaHUS —
nporpammam OakanaBpuata B PXTY um. J[.U. MenneneeBa, npunasaTOro pemenrnemM YueHoro copera PXTY
uM. JI.1. Menneneesa ot 30.10.2019, npotokon Ne 3, BBeieHHOr0 B AciicTBue npukazom pekropa PXTY um.
J.W. Menneneea ot 14.11.2019 No 646A; IlonoxeHuss 0 BBITYCKHON KBanu(pUKAIMOHHOW paboTe i
oOyJaromuxcst Mo 00pa3oBaTeIbHBIM MPOTPaMMaM BBICIIEr0 00pa3oBaHHs — MporpaMMmaM OakaliaBpHara,
[porpaMmaM cCrenranurera, nporpammam maructparypsl B PXTY wum. .M. MenneneeBa, NpUHATOIO
pemienueM Yuenoro coBeta PXTY um. [I.U. Menaeneea ot 30.10.2019, mpotokon Ne 3, BBeneHHOro B
nercreue npuka3zoMm pekropa PXTY um. /.. Menneneesa ot 14.11.2019 Ne 646A.

K I'MA nonyckarotcst oOydaromuecs, HE UMEIOIINE aKaJeMUYECKON 3aJJ0JUKEHHOCTH U B IOJHOM
o0beMe BbINoNHUBIIKE yueOHbIH muaH nmo OOIl GakanaBpuara B cootBerctBUuM ¢ ®I'OC BO 3++ mo
HarpaBjeHuto noarotosku 22.03.01 MartepuaJjioBeeHre U T€XHOJOTUM MaTepuanoB. [ npoBeaeHus
['MA B yHHBepcuTeTEe €XeroaHo (GOpMHUPYIOTCS TOCyIapCTBeHHbIE dk3amMeHannoHHble kKomuccuu (I'JK) u
anemuanuonHbie komuccuu. Temblr BKP oTpaxkaror akryanbHble MpoOJieMBbl, CBSI3aHHBIE C HalpaBICHUEM
noarotoBku 22.03.01 MarepuanoBeqeHue M TEXHOJOTMM MATEPHAJIOB. YHHMBEPCUTET YTBEPKIACT
IepeveHb TEM BBIMTYCKHBIX KBAIM(UKAIMOHHBIX paboT, MmpemiaraeMplXx oOydaromumces (Janee — mepeueHb
TE€M), U JIOBOJUT €ro 10 CBEACHHUsS OOydYaloOIIMXCS HE TO3/7Hee ueM 3a 6 MecsieB 0 AaThl Hayana
rOCyIapCTBEHHOW UTOTOBOM aTTECTALNU.

Tema BKP nepcoHanmpHO JUIsl KaXJI0ro oOydYarolllerocs yTBEp)KIAaeTcsi MPHKA30M MPOpPEKTopa IO
YHHMBEPCUTETY Iepe/l HauajloM BBIIIOJIHEHUS BBITYCKHOW KBaTM(PHUKAIUOHHON paOoThl. J[aHHBIM IpHUKa30M
yTBepkaaercs Takke pykoBoaurenb BKP. Ilepen nayanom Beimosnnenust BKP o6yuaronuiics coBMecTHO ¢
PYKOBOAMTEIIEM COCTABIISIET MHAMBHIYAIbHBIN IUIaH IOATOTOBKY U BeinoaHeHus BKP, npegycmarpuaronmit
OUYEPEHOCTb U CPOKU BBIMOJIHEHUS OTAEIbHBIX yacTed paboThl. TekcT mosicHutensHoW 3amucku BKP
IIPOBEPSIETCS] HAa HAJIMYME HENPAaBOMEPHBIX 3aMMcTBOBaHUM. [IpoBepka ocyIiecTBiIseTcss B COOTBETCTBUHU C
[TonoxeHueM o MOpPsJIKE MPOBEPKH BBIMTYCKHBIX KBAJU(HUKAIMOHHBIX pabOT M Hay4yHBIX JIOKIAJOB 00
OCHOBHBIX pe3yJbTaTaX IOATOTOBJIEHHBIX HAay4YHO-KBAJU(UKALMOHHBIX paboT (nucceprauuil) Ha 00bEM
3aMMCTBOBAaHHUS M UX pa3MeIleHHs B 3JIeKTpoHHO-OMOnmuoreuHoit cucreme PXTY um. J[.U. Menneneesa,
OpUHATBHIM pemieHueM YueHnoro cosera PXTY um. JI.WU. MenaneneeBa ot 30.10.2019, nmpotokon Ne 3,
BBEJICHHBIM B JieiicTBre npuka3oM pektopa PXTY um. J[.M. MenneneeBa ot 14.11.2019 Ne 646A.

3amurta BKP mpoBoautcst Ha oTkpbIThX 3acenanusx ['OK ¢ yuactuem He MeHee OBYX Tperel ee
coctaBa. I'paduxk 3ammtel BKP cocTaBnsercs mo coriacoBanuio ¢ 00y4aromuMIcs U JOBOJIUTCS JI0 CBEICHUS
oOyuaroruxcs He no3aHee, yeM 3a 30 queit qo Hayana padotel [ DK. Pesynbrarsl padbotsl 'OK onpenensitores
OLIEHKaMHU «OTJIMYHO», «XOPOIIOY», «yJAOBIECTBOPUTEILHOY», «HEYIOBIECTBOPUTEIHEHO» U OOBSIBISIOTCS B TOT
e JIeHb Iocie 0OPMIIEHHS B YCTAaHOBJICHHOM IOPSJIKE IPOTOKOJIOB 3aceqaHuil komuccuil. [1o okoHuaHumn
pabotsl mpencenatens I'OK cocrapisier oTdyer o mpojaenaHHoil padore.

Jlst 00y4aromuxcst U3 Yrciia MHBATUIOB U JIUI] C OTPAHUYCHHBIMA BO3MOXKHOCTSIMU 3710poBbsi [ 1A
IPOBOJUTCS C YIETOM OCOOEHHOCTEH MX MCUXO(PHU3MUECKOTO Pa3BUTHS, MHIUBUIYAIBHBIX BO3MOXKHOCTEH U
COCTOSIHUS 3/JI0POBbSI.

8 PABOYME ITPOI'PAMMBI INCHUIIINH, TIPAKTUK U TUA

Paboune mporpamMmbl AUCITUTIINH, TpakTHK U [ A
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NHOoCTpaHHBIN S3BIK

Hctopus (ucropus Poccun, BceoOiiast HCTOPHS)
[IpaBoBeneHue

dunocodust

OCHOBBI ’KOHOMUKH U YIPABJICHUS MPOU3BOICTBOM
OO0mias 1 HeOpraHuveckas XuMust

Opranuyeckasi XuMus

AHanuTHuecKas XUMHUI

dusnyeckas XuMus

Marematuka

[TpoGaeMbl YCTONYHBOTO Pa3BUTHSI

WuxeHepHas 1 KOMITBIOTepHAs Tpaduka

[IpuknagHas MexaHuKa

be3onacHOCTb JKU3HEAEATENBHOCTH

OCHOBBI TEXHUUECKOT'O PEryJIUPOBaHUS U METPOJIOTUH

CounanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTUYHOCTH

Konnounnas xumus

[Ipoueccel u anmaparbl XUMUYECKOU TEXHOJIOTHUU

OO61mas xuMuIecKkas TEXHOJIOT U

Cuctembl yIpaBiIeHUs] XUMUKO-TEXHOJIOTUYECKUMH MPOIECCaMu

®dusnueckas KylbTypa U CIOPT

DJIeKTUBHBIE TUCIMIUIMHBI IO (PU3NYECKON KYIBTYpE U CIIOPTY

Beenenue B nHGOpMAIIMOHHBIE TEXHOJIOTUU

OcHoBBI HHGOPMAITMOHHBIX TEXHOJIOTHI

[TpodunsHOE MporpaMMHOe obecrieueHue sl pelieHus 3a1a4 NpopecCHOHANbHON AeITeTbHOCTH
JlaboparopHbie pabOTHI IO OPraHUICCKON XHMHH

duznyeckas XUMHUs MaTepUaIoB (POTOHUKHU U FTEKTPOHUKHU

DIEKTPOTEXHUKA U TTPOMBITIUICHHAS SJIEKTPOHUKA

®u3nKa KOHJEHCUPOBAHHOTO COCTOSHUS

JlaGopaTopHbIi TPaKTUKYM 110 (PU3UUECKON XUMHUHU MAaTEPUAJIOB IJisi DOTOHUKU U JICKTPOHUKHU
BBenenue B ¢puznueckre NpUHIUIB KBAHTOBOM 3JIEKTPOHUKH U (DOTOHUKH

CoBpeMeHHbBIE METO/Ibl UCCIICIOBAHUS MATEPHATIOB /TSl POTOHUKH M DJIEKTPOHUKUH

Hano- u MmukpomMacmrabHas xumudeckas AuddepeHnnanus aToMOB B CTEKJIax

[IpumMeHeHust MaTeprasoB C pa3HOM CTETEHBIO YIOPSI0UYEHHOCTH B (DOTOHHKE U JIEKTPOHHKE
Henunelinoontuyeckue cpeabl B GOTOHUKE

JlazepHoe MUKpPO ¥ HAHOMOAU(UIIUPOBAHUE CTPYKTYPHI MPO3PAUHBIX JUIIIEKTPUKOB

TexHONOrust KPUCTATUIECKIX MAaTEPUAIOB sl JOTOHUKHU U SIEKTPOHUKU

OUBNKOXUMHS W TEXHOJIOTHS CTEKJIa M CTEKJIOKPUCTAUIMYECKUX MAaTepuajoB Uisi (OTOHUKUA H
ANEKTPOHUKHU

OOGopynoBaHue IJIs TPOU3BOCTBA KPUCTATUIMUECKUX MATEPUAJIOB I (POTOHUKU SJIECKTPOHUKHU
O6opynoBaHue 1Jis MPOU3BOACTBA CTEKON M CTEKIOKPUCTALTUIECKIX MATepUAIOB ISl POTOHUKHU U
AIEKTPOHHUKHU

VY4yeOHast mpakTHKa: 03HAKOMHUTENbHAs MPaKTHKa

[Tpou3BoacTBEHHAs MPaKTHUKA: HAYYHO-HCCIeA0BaTeNbCKas paboTa

[Ipon3BOACTBEHHAS MPAKTUKA: TEXHOJIOTUYECKAS MPAKTUKA

[Ipon3BoACTBEHHAS MPAKTHUKA: TIPEAAUTIIOMHAS TIPAKTHKA

I'ocynapcrtBenHas urorosasi arrectanus: [loaroToBka k mnpoieaype 3aluThl U 3alllUTa BBIMTYCKHOM
KBaJIM(DUKAIIMOHHOM paboThI

[lepeBoa HAYYHO-TEXHUYECKOM JTUTEPATYPHI

['paxxnanckast 3aniuTa B Ype3BbIUAWHBIX CUTYAITUIX
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Bxomaumx B OOIl mo HampaBnenuto mnoarotosku 22.03.01 MarepuanoBeneHHe W TEeXHOJOTHH
MaTtepuaioB, npopuns MarepuanoBeneHue st (POTOHMKH M JJIEKTPOHUKHU, BBHITIOJHEHHI B BHJC
OTJIENIbHBIX IOKYMEHTOB, SIBJISIOIIUXCS HEOThemiieMon yacThio qanHoi OOIL.

9 ®OHJbI OHEHOYHBIX CPEACTB IJIsI IPOBEAEHUS TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTAIIMU U TT'HA OBYYAIOIIUXCSA OOII

BAKAJIABPUATA

B cootBerctBun ¢ ®I'OC BO 3++ no nanpasnenuto noarotropku 22.03.01 MarepuasnoBenenue u

TEXHOJIOTHHM MATEPHAJIOB /IS aTTeCTAllMK 00yYalOIIUXCsl HA COOTBETCTBUE UX MEPCOHATBHBIX TOCTHKEHUI
nodtanHbeiM TpeboBanusiM OOII 6akanaBpuara pazpadoranbl @OC 1Mo Kaxa0H TUCHTUILIMHE, TpakTuke, [ A,
BKJIIOYAIOIIUE THUIIOBBIE 3aJlaHUs, KOHTPOJIbHBbIE pPA0OTHI, TECThl, CUTYallMOHHBIC 3aJaHUs, Keilc-3a/ayu,
BOIPOCHI K 3a4eTaM M HK3aMEHaM, CPE/ICTBA M METObl OLEHKHU, MO3BOJISIONINE OLEHUTh 3HAHUS, YMECHMUS,
HAaBBIKH U YPOBEHb IPUOOPETEHHBIX KOMITETCHIIUMN.
®OC mno aucuuruimHam, npaktukam, [MA pa3pabarbiBatorcsi B cooTBeTcTBHM ¢ [lopsakom
pa3paboOTKU W YTBEPKIEHUS O0pa30BATENBHBIX MPOTPAMM, YTBEPKICHHBIM DPEIICHHEM YUYEHOTO COBETa
PXTY um. JI.U. Menneneesa ot 25.06.2020, npotokois Ne 12, BBeIeHHBIM B I€MCTBUE NPHUKA30M PEKTOpa
PXTY um. JI.U. Menneneesa ot 29.06.2020 Ne 48-O/1.

®OC no pucuuiuiviHaM, npaktukam u ['MA:

BoOoo~NoOR~WNE

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.

WMHOCTpaHHBIN A3BIK

Ucropus (ucropust Poccun, BceoOmas uctopus)

IIpaBoBeneHue

®dunocodus

OCHOBBI 5KOHOMHKH U YIPABIICHUS] TIPOU3BOJICTBOM

OO61mas 1 HeopraHUYecKass XUMHUS

Oprannueckasi XUMHs

AHaMTHYECKAs] XUMHUS

dusznyeckass XuMHus

Marematuka

®dusuka

[Tpo6ieMbl YCTOWYUBOTO pa3BUTHS

NnxenepHast 1 KOMIIbIOTEpHAs Tpaduka

[IpuknagHas MexaHuKa

be3onacHOCTh JKU3HEACATENBHOCTH

OCHOBBI TEXHHUUECKOT'O PETYJIUPOBaHUS U METPOJIOTUH
ConnanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS TUYHOCTH

Konnounnas xumus

[Tpoueccel u anmaparbl XUMUYECKOW TEXHOIOTHHU

OO6mmas xuMHIecKkas TEXHOJIOTHS

CucTtembl yIpaBIeHUs] XUMHUKO-TEXHOJIOTUYECKUMH MPOIECCaMuU
®dusnueckas KylibTypa U CIOPT

DNIeKTUBHBIE TUCIUIUIMHBI TI0 (PU3NYECKON KYIbTYPE U CIIOPTY

BBenenue B nH(hopMalnoHHBIE TEXHOIOTUN

OcHoBbI HH(GOPMALIMOHHBIX TEXHOJIOTHI

[TpodunsHOE TporpaMMHOE oOecTieueH e sl peIIeHHs 3a/1a4 MPOPECCHOHATBHON AeITeTbHOCTH
JlaGopaTopHbie pabOTHI MO0 OPraHUIECKON XUMHH

duznyeckass XUMHUS MaTepPUaIoB POTOHUKU U SIEKTPOHUKH
DIEeKTPOTEXHUKA U TTPOMBITIUICHHAS SJIEKTPOHUKA

®u3nKa KOHJEHCUPOBAHHOTO COCTOSHUS

JlaGopaTopHBIi TPaKTUKYM 110 (PU3UIECKON XUMHUH MAaTEPUAJIOB Jisi HYOTOHUKU U DJICKTPOHUKHU
BBenenue B (pu3nueckre MPUHIIUIBI KBAHTOBOM dNIEKTPOHUKH U (DOTOHUKH
CoBpeMeHHBIE METO/IbI UCCIICOBAHUS MATEPHAIIOB JIsl (POTOHHUKHU U DJICKTPOHUKHUHI

144



34.
35.
36.
37.
38.
39.

40.
41.

42.
43.
44,
45.
46.

47.
48.

Hano- 1 Mukpomacmtabnas xumuueckas 1udepeHnuanys aTOMOB B CTEKJIaX

[TpuMeHeHHs MaTepHaIOB € Pa3HOM CTEMEHBIO YIOPAJOYEHHOCTU B (POTOHUKE U IJIEKTPOHUKE
HenuneitHoonTuueckue cpeasl B GOTOHUKE

JlazepHO€ MUKPO ¥ HAHOMOIU(DHULIMPOBAHUE CTPYKTYPhI IPO3PAYHBIX JUIIEKTPUKOB

TexHONOT s KPUCTATUIMYECKUX MAaTEPUAIOB JJIs1 JOTOHUKHU U SIEKTPOHUKU

OU3NKOXUMHS U TEXHOJOTUS CTEKJIA M CTEKJIOKPUCTAJUIMYECKMX MaTepHajoB JUis (OTOHUKU U
AIIEKTPOHUKHU

O06opynoBaHue AJ1s IPOU3BOJCTBA KPUCTATUIMYECKUX MAaTEPUANIOB 17151 POTOHUKH 3IEKTPOHUKH
OO6opynoBaHue sl IPOM3BOJCTBA CTEKOJ U CTEKIOKPUCTANIMYECKUX MAaTepuasoB s (POTOHUKHU U
AIIEKTPOHUKHU

VYuebHas NpakTHKa: 03HAKOMUTEbHASI IPAKTHUKA

[Tpon3BoICTBEHHAS MPAKTUKA: HAYYHO-HUCCIIEI0BATENIbCKAsl padoTa

[Tpon3BoCTBEHHAs IPAKTUKA: TEXHOJOIMUYECKasl IPaKTHKa

[Tpon3BoICTBEHHAS MPAKTUKA: PEAUIUIOMHAS IPAKTUKA

['ocynapcTBeHHas utoroBas arrecranus: IloaroroBka K mpoueaype 3aluThl U 3allUTa BBITYCKHON
KB (UKAIIMOHHON paboThI

[TepeBos1 HAY4HO-TEXHUYECKOM JINTEPATYPbI

['paskmaHcKas 3alMTa B Upe3BBIYAUHBIX CUTYaLUSIX

Bxogaumx B OOIl mo HampaBnenuto mnoarotoBku 22.03.01 MarepuanoBeaeHHe W TeXHOJOTHH
MaTepuaaoB, npopwis MarepuanoBeaeHue 1Jjsi (OTOHMKH M 3JEKTPOHMKH, BBHIOJIHEHBl B BHJE
OTJIENIbHBIX JIOKYMEHTOB, SIBJISIOIIUXCS HEOTheMyieMon yacThio nannou OOIL.

10 METOANYECKHUE MATEPHUAJIBI ITIO JUCIUIIJIMHAM, TIPAKTUKAM U I'NA

Meroaudeckue MaTepuasl 10 TUCHUAILUIMHAM, ITpakTukam u ' MA:

BOoo~NoOR~WDNE

0.
. Ou3mka
12.
13.
14,
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.

WMHOCTpaHHBIN A3BIK

Ucropus (ucropust Poccun, BceoOmas uctopus)
[IpaBoBeneHuE

dunocodust

OCHOBBI ’)KOHOMUKH U YIIPABJICHUS POU3BOJICTBOM
OO61mas 1 HeoOpraHUYeCcKask XUMHUS

Oprannueckasi XUMHS

AHanuTHuecKas XUMHU

dusznyeckass XuMHus

MaremaTtuka

[TpoGieMbl YCTOWYUBOTO pa3BUTHS

NnxenepHast 1 KOMIIbIOTEpHAs Tpaduka

[IpuknagHas MexaHuKa

be3omacHOCTh KU3HEACATSIBHOCTH

OCHOBBI TEXHMUECKOTO PEryJIUPOBAHUSI U METPOJIOTUU
ConnanbHO-TICUXOJIOTUYECKUE OCHOBBI PA3BUTHUS JTUIHOCTH
Konnongnas xumms

[Tpoueccsl n anmapaTbl XUMHUYECKOU TEXHOIOTHHU

OO01ass XUMUYECKask TSXHOJIOTUS

CucTemMbl yIpaBIeHUS] XUMHUKO-TEXHOJIOTUYECKUMH MPOIECCaMuU
®dusnueckas KylibTypa U CIOPT

DNIeKTUBHBIE TUCIUIUIMHBI TI0 (PU3NYECKON KYIbTYpE U CIIOPTY
BBenenue B nH(hopMalnoOHHBIE TEXHOIOTUN

OcHoBbI HH(GOPMALIMOHHBIX TEXHOJIOTHI

[TpodunsHOE TpOorpaMMHOE 0OecTieueH e sl peIIeHHs 3a/1a4 MPOPECCHOHATBHON AeITeTbHOCTH
JlaGopaTopHbie pabOThI 10 OPTaHUIECKON XUMHUH
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28. ®u3nveckas XUMUSI MaTepuaioB (POTOHUKH U SIICKTPOHUKH

29. DIEKTPOTEXHHUKA M TIPOMBIIIICHHAS YJIEKTPOHUKA

30. ®u3nka KOHIEHCUPOBAHHOT'O COCTOSHUS

31. JIabopaTOpHBII NPaKTUKYM 110 (PU3UUECKON XMMHUU MaTepHUajIoB il POTOHUKH U DJIEKTPOHUKH

32. Beenenue B (pu3nyeCcKre NPUHIUITBI KBAHTOBOW AJIEKTPOHUKH U (DOTOHUKHU

33. CoBpeMeHHbIE METO/IbI UCCIIEJOBAHUS MATEPUAJIOB AJIsi (POTOHUKU U IIEKTPOHUKHUU

34. Hano- u MukpomMaciutabHas xumuueckas 1uddepenunaniist aroMoB B CTEKIax

35. [IprMeHeHHs: MaTepualioB C Pa3HOM CTENEHbIO YIOPSIOYEHHOCTH B (POTOHUKE U HJIEKTPOHHKE

36. Henuuelitnoontrueckue cpeibl B GOTOHHUKE

37. JlazepHO€ MUKPO ¥ HAHOMOIU(UIIMPOBAHNE CTPYKTYPBI IPO3PAYHBIX JUIICKTPUKOB

38. TexHOJIOrUs KPUCTALIMYECKUX MaTepPHAIIOB i (POTOHUKH U SJIEKTPOHUKH

39. ®U3MKOXUMHUS M TEXHOJIOTUS CTEKJIAa U CTCKJIOKPHUCTAIMYECKUX MaTepUAIOB Al (POTOHUKH U
3JIEKTPOHUKHU

40. O6opynoBaHue AJis TPOU3BOJCTBA KPUCTAITUIMUECKUX MATEPUAIIOB i1 (DOTOHUKHU JICKTPOHUKHU

41. O6opynoBaHue AJis IPOU3BOACTBA CTEKOJ U CTEKJIOKPUCTAIUINYECKUX MaTepUasoB AJis (POTOHUKU U
AIIEKTPOHUKHU

42. YyeOHas MpaKTUKA: O3HAKOMUTEIbHAS IIPAKTHKA

43. TIpon3BoACTBEHHAS MTPAKTHKA: HAYYHO-HCCIIeI0BaTeIbCcKas paboTa

44, TIpon3BoACTBEHHAs! IPAKTUKA: TEXHOJIOTHYECKas IPAKTUKA

45. TIpon3BoACTBEHHAS MTPAKTHUKA: MTPEAUIIIIOMHAST TPAKTHKA

46. I'ocynapcTBeHHas urorosas arrectrauus: [loarotoBka k mpouenype 3alluThl U 3alUTa BBITYCKHON
KBaJIM(DUKALIMOHHON paboThI

47. IlepeBo HAyYHO-TEXHUUECKON JIUTEPATYPHI

48. I'pakaHCKas 3aIIUTa B YPE3BBIUANHBIX CUTYAIHIX

Bxogaumx B OOIl mo HampaBnenuto noaroroBku 22.03.01 MarepuanoBeaeHHe W TeXHOJOTHH
MaTepuaaoB, npopwis MarepuanoBeaeHue 1Jjsi (OTOHMKH M 3JEKTPOHMKH, BBHINOJIHEHBl B BHJE
OT/IENIbHBIX IOKYMEHTOB, SIBJISIOIIUXCS HEOThemiieMon yacThio qanHoi OOIL.

11 PABOYAS TPOI'PAMMA BOCIIUTAHUSA

Pabouass mporpamma Bocnutanus, Bxoasmas B OOIl mo Hamparnenuto moarotoBku 22.03.01
MarepuanoBegeHne M TEXHOJOrHM MaTepuaoB, npodpwis MartepuanoBeneHue Aasi (POTOHMKH H
3JIEKTPOHMKH, BHITIOJTHEHA B BHUJIC OTJCIHHOTO JOKYMEHTA, SBJISIOIICTOCS HEOThEMJIEMON YacThIO JIAHHOM
OOIl.

12 KAJIEHJIAPHBIN IITIAH BOCIIUTATEJIbHOM PABOTHI
Kanennapuelii miuan BocnuTarenbHO paboTel, Bxomamuii B OOIl mo HampaBieHUIO MOATOTOBKH
22.03.01 MartepuaJjioBeieHHe M TEXHOJIOTMU MaTepuaJIoB, Tpoduibs MaTepuanoBenenue A1 POTOHUKH

H 3JICKTPOHHUKH, BBIIIOJHEH B BUAC OTACIBHOI'O JOKYMEHTA, ABJIAIOIICTOCA HEOTHEMJIEMOH YacThbIO0 JaHHOU
OOIl.
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